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xxlaxxjl Q Rj>iJoJI 


ra^yJI 

IAA 4_a]| t- _ u n n ~ ‘ j ( (jLnjolj (jLo J - 

(_paj^ Ajjoilllj (jSLul ~ ^ jl _ U_9^ ^ S.ilc- 1^ j 

: 

(jA^Ij ‘ C _9 B U:J^)-^i J ‘ ^.-alaiLa ‘LojilLui^ (jj B ‘ A ‘ ^ (JSjai]| (Jj-aJ 

(jj^l_uiA]| ^Ja^-a l_aj ^ C5^ 



(jLnjoij (jLa(j^jSjai]| j AS^)aJl (jl ^cILlLuij ( .1^1 j (jl ^ ‘I j lS^)alLa ^Lukj (_JS (jl Ja^^U - 

4 Uti'ilLj ^JLa jA^ (jl A ^LuiaI] (j^-aj V t e^)ajJai] 4, uu‘i\Ij ^Lukj (jjSjo: ASi^^ ^ nV' ' ^ ‘'V- _ 

LaAjc. o^)ajaii] A uu'i\Ij lS^)aILa (j_ 9 ^ (ji C ^LulaI] (j^Aj V j t tg-jll A uu'i\Ij ClJ^ LaAic- o^)ajaii] 




. ^a^UJ c c |9^ : wriMJI - - ^U>d (9^ 









































































I 2 |: 40^1 


2015 / 04/20 : - ( 1 ) S - ^ 11 *^ 11 !*^it 


4 Utllllj dulj ~ ‘ 1^ t- _ ‘i’' ^ ~ ^ jl A_ull^^ AJI ^cILlLulj , A Utl'llLj 1 ’'^1 ^ ‘I U.J^ 

‘ O^Ji^ 

; ^laaikll 4 4i^^««oll * 

( jl ^ -all Ia^ ^^^£.Aj (^O) 4^^ AJaaj (_5-lc- 4 -a ^jA ^LuiaII ^^Lla - 

; ^1 ^1 dl^lj ^_5-lc- ^ J ‘ 'Sjaa^ AJaaJ (J£ Aic. _ja ^IxaII ^1^ (_Ja*ILu)J 

^ Jts 4 ^ JJjolA 4 ^^LjaS 

1^ A*J (Jjaj ^IaLo ^jA 4^1-uia1I l 5 ^ ^ i n^ ^1 _uia ‘-^^^'^■5^1 ]y[ _ja 1I Aii^li - 

^(J^jal]|^ ~1» -all Ia^ ^_j£- _^a]| 




' 


^M 



r -'^^'■'-^ 






0 M 





X 

-► 


: 

^jLujlLa Aja^I (_J^l^ t^l^)aIiA ' ^ 4.5^^ ^lA<ajVI (J^judll (_JaaJ 


Mo M, 


o M 2 M 3 

-• • *— 


M 


4 

«—► 


1cm 

◄-► 


aLaji^VIj (Jlklll ^ M 4 ‘ M 3 ‘ M 2 ‘ Ml ‘ Mo J^s^IaII ^jA (J_L<al ^ 4 4 li ^1 all I flj^piJ (_32_9 

] (_JjAaJl 1A^ (_^^1 a]| ^lui 



Mo 

Ml 

M 2 

Ms 

M 4 

x(m) 

-3 

-2 

+ 1 

+ 2 

+ 4 


^ j ^aj^ oIa^ 4 A_iiAj CIiIa ^^ A^^ja j A^^ja ^ -« ^jA A^a^VI - 

4 ]y[ Ajakill t!l^)aJAll ^^jL AJaaJ (j^ (_jA<ala]| (JjaJ jIaLb ]y[ _ja 1 | Aic- Ajaa^I Ajaaill - 

Aaa^VI Ia^ j 


‘-M 


o 


M 


. AU-vM a 

aJLuj (j_9^ (jl Ajaa^I AjaaJ] 

: 

”^ = 28 aajLuiaa AAAjI (J^Li i^l^^aAA ' ^ aJIaLaII ^LjajVI ^_jJIa]| (J^jaII (Jaaj 


giljli (Jiiltjit : ilU«lii!l 


. (j^U^ uiH ‘ liiilMiaUj c |a^ : wybUI - Ult - UU>d (9^ 

























I 3 |: 


2015/04/20 : - (1) s <da» 



A-la^ 4_LajVI Ia^ ^1_2aC.Ij ]V[g 4 . 4 IVI]^ ‘ IVIg ^‘‘'1 l4-v\ ^^1211 (JjA^I (Jl<aJ 

]Vl2 



Mo 

Ml 

M 2 

Ms 

M 4 

Ms 

Mo 

t(s) 

-2 

- 1 

0 

+ 1 

+ 2 

+ 3 

+ 4 


mLcfcUft^ 


^Lula ( (S} ^ Wa'4l oI^jIj Ia^ ( ^Lula (, 5-^ ^ ~"‘''2- 

4 Jakj oL^b (^B) 4 Jalilb 0 jjj^ (jx Is A*j BC = 3 m ^ 4 j^ W t>® 2 s ‘ AB = 2 m 


(B) 


4 Wq3\ I oL^jLj 


(A) 


(Jj-a Ia^ 4 ^^ja5iL'^ ^Luia 4 . 5 -b- bl^)a2L (S) ^ ba'^ 


.(C) a5>' 

4 1^ j 4 (C) ‘ (B) ‘ (A) .bliAll (_C^I ji A^ji 4£^)^I jLukj (^gJc- (_ 3 fbLa (_ 5 -bk ^sJa-a - 

; 4JI2II Lll*iL^I (_gi Jaliill oA^ 


^A.) 4 b'a‘4l Aic. (_Jj.-al_jill j 4Aa^VI Ia^ - ]^ 

^B) 4 ba‘4l Aic. (_Jj.-al_jill j 4Aa^VI Ia^ -2 
^A.) 4 b'a'4l Aic. (Ji-al_ji]| Ia^ j (B) 4Jakj]| Aic- 4AajVI Ia^ -3 



; d-i^lll 

a 


a 


a 


^*l.S 2 -*ju\il I jjJL^ii 

; ^olifca ^ I'i ^UiM JjlapJ 

: C5^ oy jj^' (j 3 j Vy j ox jj^' (jsj Vx ‘SA/^C5^) v ^ j ^L*Ji 




. 4^Uj c c |9^ : wrifaalJI - - ^U>d (9^ 
















































2015/04/20 : - (1) j <da» jjtaa 


4 


(oy) j>^' j'^ (o'y') j (ox) 




. (l-J^I) 

V ^Isu^l cJ-^ Vx C 5 ^ (o'y') ‘ (o'x') (j^-oJiLaiAll V J-aC. JaLoij - 

(2-J£j^I) (oy) jjis^l V ^(Jiaj Vy J (ox) jj^' 



I 4 .^^ 

; l_^\ V (.5^-aiaVI ^IjUaiJl AiiLaLa Vx®"^^ J V J OJ^ ox ^sia-all (j^ 


V = V, 


4_L^jJa (JA«J i ( ^lj«_kj (jjAj ) Vx —^ <-5^^ ^ ^X j ». J»M 4<ajs\l - 

^IjijaiJI 4_L^jJa j i _J^ ^ ^ ^IjijuLII ("I") ^ 

; i (ox) jj^-al] (-) ^LoJl ^ ^l3iju!i]| Clijl£ |j| (-) lJLuiILj 

: UJ^ OX jj^' Vx UJ^ - 


Vx = + 


; (jj^ OX Vx UJ^ La^jc. - 


Vx = - V 


: 



giijli (jiilijii: ^U«iii!l 


. i C : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (1) s <da» 


aJc. j ox 4-^ _5-a]| *A -V \l ox A£.^)jai]| ^Isuoi - 


Vx = + 


= + (3.2) = + 6 m/s 


; (j_9^ J Oy 4 j.j.i\l ^ -V \l oy Ac-^^joJl ^la_uj 4^^)^ - 


Vy = - 


= - ( 2.2 ) = - 4 m/s 




! (0,X,y} l 5 ^aia-a 4^^yuii] Ajuuoi (J£jai]| (Ja<jj - 



J£j^l 4jijii tiijL^ 1 cm —> 2 m/s ; I^Lojc-l j cl^j^l 1^ ijy^ qa -1 

• v = v^i + Vyj 

^-A 4c.^)jal_ll ^l*_kJ ' ^ ‘ ^ J 01 J V 4£.^)jal_ll ^l*_kJ 4_L^jJa 4_lV>^ ^ cJ-^ ^ cj-^ -J—^ ”2 

, OX JJ^' 

! iij^lll 

; V zz v^ x + Vy i l 1 ^ 2 i]| ^^Jc. 4ju^i diljl^ ^Ij£ -1 

v^=^4i + 4j , V2^-6i-2j ,^¥3 = -4i ,^4 =+ 4i - 6 j 

V 5 =-4i +2j , vg =- 8 j , V 7 = + 3j , vg =+7i . 




. ijjji i c |9^ : wriMlI - - ^U>d (9^ 
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: g t V v ^ t v^ -2 


v^x = +Vi cosa 

V2 x=-V2 COSa 

V2 - 

V3 ^ 

v^y = +Yi sma 

V2y = - V2 sma 

V4x = +V4 cosa 

' V5x = - V5 cosa ^ r 

V5 ■ 

V6 ] 

V4y = - V4 sma 

[ vsy = +V5 sma [ 


V 3 x = - V3 

V3y =0 

V6x =0 
V6y =-V6 


V7 


V7x = +0 
V 7 y = +V 7 



VSx = +V8 
Vgy =0 


A l\\j A tr \^/St ^ .K'i • 

I La£ ^Is-klu IAi^ ct^ AjC-Lxjuj AA^lc- IAia -AaUxj - 


A = aB 


A^i + A j =aB^i + aB ] 


Ax — ctBx 
Ay = aBy 


_ •(3)OJio^j 

! l_]^ A'lll \.aSi Ac.^_5Jl ^jJaLi (S) 7" ‘'7 \ 


♦y 



F 4 


; oy ‘ OX (3^j AJlill 4jc.l3ij.ii]| Aa!A»JI 3^ 


Fi + F2 + F3 + F4 = ma 

^sjot^l ^Ijujj _jA ^IsuaJl J ^sjoi^l a1a£ jg lIu 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (1) ,;)jjLQa j JajA - 


; 

I A-jc-Laij^i (_y^ - 

J Fix + F 2 x + F 3 X + F 4 X = m.ax 
1 Fly+ F2y + Fsy + F4y = Ill.ay 

[ Fi.cosa - F 2 + 0 + 0 = m.ax 
\ Fi.sina+ 0 + F 3 - F 4 = m.ay 

[ Fi.cosa - F2 = m.ax 
[ Fi.sina+ F3 - F4 = m.ay 




; .jaJ * 

; La ‘i 1 (jjjalLstll Lg.C.La<a A-LoiLuj'^I A^l ^ 11 Li»\l |a^ - 


. ^Uaadt L>^ i-'l-vl-ai. ,4 ■ 
; La (J^ 4 \1 Li» 11 Ia^ (J^l^ ij-a (j^-aJ 
4 ^ Li 5*'^ A-aJiLaba jl 1 ^ ‘I Lai (j_5^ o \ ' ‘ ‘’'5 ^ “ 

U_S^ U ^ '* -"1 A-aJalLa A-ajaloba j I '^1 ^ (j_9^ aji ^jJa^ lil - 

.A-aJalLa jl A_liiLa AS^)^ jl AjJaLlLa A-aJiLaba A^^)^ jl jLubLa A-aJiLoba 

^ A_ll^La jl 4 *< Lil 4 ^ A ^ I'a^. Li ^ j| A£-^Lub!La «A ^ . l. ^ ^ A A ^ <85. n ^ Cj*^ J ' ‘ ‘' Cj^ ~ ‘ ‘'T*- (J^ - 

0 _j3 ^1 ^jJaLk Lali^ 

^l^Lj ^jJaL^ ^ajoi^l 1^ (j^ J i 6ji (_jJl j^jJaL^ ^1:3^ U_9^ I '^1 ‘‘' jl A-alaliLa A-ajiluba A^^)^ cJ^ - 

^^^C-LtjudJl ^-"II ^l-g-i]| U_9^ ‘■‘'' 1*^ 1 ji oAc. jl 0 ji j^jJaL^ LaL^ oA£^^ j A.a^jia..a o ji 

_ ^jAa..a a5j^I (_1^ 

; jjJL^l^l .td-j j'^‘* * 

^Lll <^- ^_^^).a A.^alaiba A.AjaILub.a A^l jl (j£ j i 4 ll Li» ll )a^ AjS (ja*v5j (_j£ ^ LH »\l - 

^ Lll <^- ^.^^).a LU^ jA 

(J^ AjjabilL dljlj ^j-pjLJ a^aJI (jjbajoiJl j^^).a I iAUa] i ^ilb<al (j^Loi ^.^^).a (jC- J' AjillLstJl ^.^l^).all l_flJ^l*Il] - 

^Lja^l A^^.all a iLi-s.*^l 

. Jl .1 .lull 

: jjbg 

A-AbibilL ALLIj ^ 4»5 oA_laJ A_^ ^J-^ ^ ^ '5*''" ^^^1 ejjL^-a j t (jjbajoiJl (__5-lc. (_^jJaia (j_5^ A-aLt^a Ia^ - 

^(_j£jal]|^ (_)jbajal]| 

A^ I iLI'*^- ^ 4» 1 _ 

t-j^lA jaj j (jjbajai]| (Ja iLi-y*^l A^^)^ AjujIjA (.s^ ALuu - 


JilAli (jjlijd : ^laMiiSI 


c l^lMdUA c (9^ : > *?iiilll - - MU>d (9^ 





I 8 |: 40^1 


2015/04/20 : - (1) j <da» jjtaa 


CS"^ (3-A^^ U_J"^ 4_-ai*-a Ia^ - 
■AJLjIj j j5»5 oAj*j A^ jaCli^iLj j-^ 4_g-iJLa (jj^ 

1 (jjiJ ^ (jl 4_aji^| _ 

(J(_j_abjillAl jljaL>i 4_1 4.-ai*^ Ia^ UJ^ ‘ 

ILiaJ ja jAJ L^jLiJii] A-Jjal-ilLj ■A-jl i (JjlAjal]| 

(j ^«QJ (JjkjjAJI (JoA^ <OjlLa 

(J(ji al jLiic.l 

s\l ^ (Jl '^«q\I Iaj^ ^l_1^i.l1 \i 

^ Jj^ 11 1_^^^ ^-^aJaiLa 4.-aji!LuL^ 

(_^_!lll ^1 *>1 TaVl 4_uj|ja IAA (_5-ic. ."I «q5»j - 

4jC.Li]aj^Vl jLaaVl (J^ i aJ 

: ^^jAajVI ^ ^^3o >j, i\ l 

OjjLi-aj ^Jajoj ^JaAJ (_^jiaLa (j_J^ A-al*^ Ia^ - 

^(J£jai]|^ ^Jajoj ^Jakj] A Jmlllj AjjIj 

^lat^lLj 1 jljl^ (J, ^*s3oj,j,i 11 (jl AijA^I - 

(J oA^ 'LjjlLa Lila j ^ jAj (_ 52 l]| ^ ^ '^1 '^^ll A y,s '41 j 4_j| (. 1 ^ ■ ‘<9’' (J 

(j-^J^ (.5-^3^^ Jl—i^l Ia^ (_ga 1 g >j,isl J(jl aj (^Ijllc. Ia^ jl.iic.1 (j^-oj 1 g msl 

^ IJl »II II 4 ^ 1 a 5*'^ 4-aji!Laba (j_j^ ^all 

j_gyltji-A (_ 5 -lc. i A aj.Sij (Jl<a LS^ jaLui^VI A^^y. -AojIaA LT^ A<2i*J - 

(JjjI‘ (JjLa 



Afi*J oA«J A^ jaA^ A^ ^ ^ -^5^ (jj^ ^ 

t- AA ‘'.' 4-1 4—ai*^ Ia^ (, 


iHljfcjjftjD 


I 4 JU 1 II djVL^I 4 W W 1,1^ Ja - \ 

4 \ \-^ ^^aJ^JjoLa J* J (S) -' 

^UalLjLj A^ <AaJALaL« A^a^ J ®_9^ j^jJaL^ (S} ' ‘ ‘’T’ “S"' 

jaUaijlj AjJalALa 'Aa-JiLaba A^a^ ^ j i a^ i_g\ (_gJl A»1 A ^yL' (S) ' ‘ ‘’'5 —^ 
i jalJalljlj Ac. aI-J'^jH-o A-aJALoba A^a^ (jll*~'''5 _ ‘ ^ CT^"^ (3^*-^ (3® ^JaAJ -J 

(A.^1 A » . A»1 A A_ja^I (jl J-^ i (X A^l_iai]| aa*^ (j^ JaliJi i_ Sa^^ Ja^^U 

JA3lbai]| (jc- 3aj-^\l ^IjJ^I (^Jl 1-g-J 

: 01:1^^' u4*^j4I a^ 


(1 - J^^') o^ jVb JafjA® ; (1) jj^A® - 

, (^2-J^^') i (2) - 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (1) ,;)jjLQa j JajA - 



^2^ Ja^^iLal 4 Un'lllj J ‘ (1} 4.Ajuii]lj (l)^ 

_ (Jlc. _ ^2) j t V jai (Ja -L^ 

? yi_^| e^A JaJ^I (j_J^ '_fl-i^ . 4-aIaIiLa A-ajalLaLa di^-Jj^l IaI (2^ U_J^ ”3 


• 4 \i \i Ia^ (3^^ ~1 
I (jj^ii *\. 11 3^^-® 4111-^» 11 Ia^ uj^ 

<<ajaALa A-aJiLaLa A^^)^ jl (j^Loi j 0_j3 j_g\ ^jJaL^ .J^ ' ‘ ‘’T’ ” 

i 4 < <-v i AjJaljILa A^aji/LoLa i A^^LuiLa A-aJ^ILaLa ^ A^aJallla A^aJ^ILaLa AS^)^ U.J^ j aji ^jJaL^ - 

] (j_J^ (_Jjj1_ujVI CT^ J ( 

3®*^ -" ^UaaJl Ia^ ■<— ^1 
3®*^ -" ^LLmJI Ia^ <— 

3®*^ ^UaaJl Ia^ ■<— 

(j^ 1^ ^^^)-a]lj Ja^^)a Ja^^Lal A Uj,ii\Ij ^ AS^)^ (J-®^} A^jLailLa A-aJiLaLa A^^)^ IjA^ -^-2 

^2^ j^^^)-aJlj Ja^^Lal A Un'lllj Aj^Lui I jA^ 
jLujILa A-ajaioLa I jAjJ ‘■‘' "*^ 3®*® 4_l3 4 \1 \~,t li |Ala u'^ (1) 

_(^) (*_9^) CS^j AjuJaLk j 

y ^ Lai . ^ Ja^l 

j Aj^Luj I jA^ 13 3®*® •" 411 \l 

-- CS^) (®CS^) AjuJaLk 

(2) ■■ _ ^ 

U_5^ A-aJallia AajaioLa ^^)aJl A^^^ dii.Aa<al IaI -3 
-V ^ <^3allla AajilLaLa A^j^ ^ 42*^ (2) 

—i^ j i (j-yic. 0 Jfi*-j (^31 jVI ^^3a >j, i\ l ^jail ^ 

^ jsJl dulS jl la£ 13j^Luj ^L3I fiAA ^ 311 

_ ^ AA3 jLa 


JilAli (jjlijd : ^laMiiSI 


. iyijH c l^lMdUA c <Um^ |9^ : > *?iiilll - - ^U>d (9^ 
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^mi Q , LcxaJi 


;aa-ila 

' i 4Ja^ t" 4*954 1^1 (J'lULj dLali L^l a^ fjc- (J- 
jl-iLa jA (Jj^l AjA^ jj W^g (F) -} 4-1 B (^g-l) A. (j-a (Jlaljl f.ljj| p oj3 (J-aC. - 

p 0jill 2lijl£ I j] LJLuj (jj^ 1 -"''JJ J-afr Aic- (JlL j A -V ^ p 0jail 2lijl£ lil ja lS^}^ 

^L^l 0^ aJc- (Jlij j ^ 1 A-m£l-aL<Q 

^1 » til _5 p 0_j-ill ^LstjA ^^^j-aLuiII r I II _jA AB ~ja5 . L'^ jLula j I A l-i9 ' (_Jaj.iJ I -a.^V- AjjIj p oj3 (_l-ac. - 

AB Jl^V' 



Wab(F)= F. AB 


^l2ll ^^Ull AiM*Jl 1^ J 


Wab(F) = F AB cosa 


(jjjl\5ll (jJllAll (j 44 -a La£ t p 0 jill ^IsuA ^ AB ^l» tall 1 g at 1 01 



(J) l 1 d-aat-ll J (N) tlP F * J (m) AB ^l-aiball - 


giijli (jiilijii: ^U«iii!l 


. i c <Uad^ : wybUI - UId - UU>d (9^ 










































I 11 |: 


2015/04/20 : - (1) s <da» 

• 4 I ^1 -s. 

; Aj£^)^ 4-$-^ j plat-tlo {_sji^ j5 F s■ 





F 

—t 

► 

A 

B 


: 1 ^ '-^ lUJ' a jhc. <iaj a = 0 ^ COS a = 1 : uj^ - 


Wab(F) = FAB 


; (JlaHj^l pl»tti jAtc. p 0jill ■ 


F 

i 

^ 

(X 



[-, 

A B 


• lUsJI ajUc. <iaj . (X = — —> cos a = 0 : uj^ ^UJI ojiA ^ - 


Wab(F) = 0 


; <A^^^ ^ ^ J (JlaljV I p Latjoi j5 F a■ 


f / 

a 





A B 


; Li£ Ja*]| SjIac. ^tAj^ Alaj . a = 71 —> COS tt = -1 ! UJ^ ^UJl o^A - 


Wab(F) = - fab 




. ijjji i c |9^ : wriMlI - - ^U>d (9^ 
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2015/04/20 : " - (1) S - ^ 11 *^ 11 !*^it 


; A 

^(_^jl_uKi An . ‘ A.2 ‘ Aj IJJ^>a B (^gJj A ^-k4aj-a (j-a (Jlaljl f.ljj| p ajS (J-aC. 

: J\ djVlinVI Ji] Jl^Vl 






jl_uL<i (_5-^ B C5^) A 0^ ^-4^^ ‘ m aii]j£ ]y^ 
p = 20 ' ^5.^wl (jLalj'^l ^Iss-klu P ‘■‘‘ '*^5 

^j-ia^5-a]| ^j-0 (1=5 rn M LoAic. p a j^l (J-aC. C—bui^l ^ ^ -(J^Jolll^ 

; <21111 B A! A 

(_^loL^VI (JliiiVI ^Ijtj2 ^ d = 60^ P *-1 

\ i 4 ^ *v \ 

. ^j2>J' j jLolaI] ^ jl_j-a p 0-2 

4-^-^ 4_ui£l3L<a j jLulaI] ^ jl_j-a p 0“3 
jLulaII ^_5-1c. 4_j 1 ^j-aC. p 0-4 

;d-i^lll 

; P 0 ji]| (J-aC. ■ 

; 'is jaJi ^ ~ ^Q° P OJ^I -1 



J jLulaI] ^ jl_j-a p 0-2 


Wa.b(F) = F.AB 
Wa.b(F) = 20.5 = 100J 



giljli (Jiiltjit : ilU«lii!l 


. (^Uj (9^ C C : wybUI - Ult - UU>d (9^ 
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2015/04/20 : - (1) s <da» 



Wa.b(F) = -FAB 
Wa-b(F) = -20.5= -lOOJ 


^Lula]! ^^aC- P 0-4 



Wa.b(F) = 0 


^lijjl cr^ B ^JaSj ^1 (j;}*--a ^A CT^ A ^JaSj (Jaj cJ^AJ 

I Aic. B ^_5Jl A (_j^ (jLajj'^l f,l_jj| ^-tni-^\| 1^ (Jaj (J-aC. 





WA.B(P) = m.g(ZA-ZB) 

; (^a^Lj ji 


Wa-b(P) = + ni-g-h (Jjl-j ‘ Ja^l lUc-) 

Wa.b(P) = - -g-h ( ^jlLa (Ja^l (J-aC.^ 

• <Ja^^La 

Ja^ j ^^IALVI (jJJijAa(3^*^ J jLulaIIj (_^i*JJ V (Js^l (J-aC. 




. ^a^UJ c c |9^ : wriMlI - - ^U>d (9^ 
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2015/04/20 : - (1) j <da» jjtaa 




• (2-l 1^') ABCDEF i4Jl£l:».l qjAi m = 2 kg (S) ^ 



• ^U]| dlVL^I ^ (J^l 0jS (J-aC. L-boi^i - 1 
5 A (JlajjVI Aic. ■ 

E B _j-all (Jj-a (JliLlVI Aic- ■ 

D _j-a]| _j-all (JlajjVI Aic. ■ 

£ _j-all D _j-all (JlajjVI Aic. ■ 
£ _j-all A _J-all (JlaiLlVI f’ljjl (J-aC. ^5 nml -2 

. p = 60° ‘ a = 30° ‘ g = 10 N/m ‘ R = 8 m ‘ AB = 10 m : 

; d-i^m 

; (Ja^l (J-ac- -1 

: f A ^ B) ■ 


WA.B(P) = mgh 



sin a = -^ h = AB sina 

AB 

Wa.b (P) = m g AB sina 

Wa.b (P) = 2.10.10. sin30° = 100 J 






I ALa j 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - (9^ 
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2015/04/20 : - (1) ,;)jjLQa j JajA - 

: (B ^ C) ■ 



I (_^l!i]lj j (JlaHjVI ^Isuoi (__5-lc. _j-aC. P (Ja^l a_j3 o^A 

Wb.c(P) = 0 




; 4i« j =R ; (J£j^l qa 

Wc.D(P)-mgR 
Wc.d(P) = 2.10.8 =160J 



WD.E(P) = -mgh 

h = R-h’ 
h’ 

cos(3 = — ^ h' = R cosp ^ h = R - R cosP ^ h = R (1 - cosP) 
R 

WD.E(P) = -mgR(l-cos|3) 

Wd.e(P)= -2. 10. 8 (l-cos60°) = -80J 





. iyijH c c |9^ : > *?illlll - (9^ 
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ojIj*JLj ^ Ui*v 1 (_J£ Aic. (_JEc AjSlJa (jli y HI 4Jj£ ~ ^ " ‘’“'J - 

: 



. aU-vM A 

; f^\ pi 1 Li-v*^l 0.^^ dllsUa]! ^^jLuia . (^ 2 } ^ (^0 "‘■'^1 0 ^ (J_pa (j^j^JJ *A 1^-s. 1 ^Uall 


Ec - Ec(Si) + Ec(S 2 ) + 


■ :i .^ . ;1^ . aLcJl nj ajiull ur4. ;1 lil aU^ • 

^2 ^.'‘^1^ W^ni ^*^2 ''*^2-" ijj1 (;5al U ^ J:J^ pj <La^ ^Ua Clijl£ I 

; La£ ^Uall Jali^l 

E,+W„ = E2 

W„ = Zw(Fex,) : Lf'i ^(jLaC-l ^^-^'2- cJ-^^ 

; La£ ^Uall Jali^l 


E,+Zw(Fex,) = E2 


_ •V)^.y>^\ 

'. ^‘‘ ABCDjEaa]! (_5-lc- JYl = 1 Kg 45\5^ ^4\<ag<a ojlxji^ e^ Ua \ ^3) ptu^ 

. (J^ 4j cx = 30° ^j' jj (i^Vl (JaIj j aB = 2 m JjEi ; aB 

BC = 2 m jLuia ; BC 

A/LjIj L^Aki f t!ll£l^l 0 ji] BC jEaall (_5-lc. ^3) ^Jkia^ 

. g = 10 m/s^ : . va = 4 ]jl/s Ia<^IZLjI (A) J-41 (j-a ^3) 




(JjLall j_g jILuia]| (_Jijail (^B) _J-all Aic- (^S) 




giijli (jiilijii: ^U«iii!l 


. uiH k kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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f till^5-^VI 0 j3 oAkjj ^jS t 4 m/s A£.^)jaij (^ _j-all (^gJI (J-t^ (S) (jl c“^<q\c. |jj — 2 

^ ^ - .>> 1 -^1 1 jjiAjj t h = 1.65 m j'-^^ (j^J*^' ^tJa-uj ^yc. ajl^ ^^I C 4 Wsil l (S) p i Li ll ^^ L Ale. - 3 

^ 1 ^ _j-all Aic. (S) ' "‘’’^11 4.C.^^_u) t_Aui^l _ D _j-all (_pajVl-J j»Alaj.-aJ t“ '->.5 l^a. n i j f.\ ^j^l 

^ (__^A1A^^I AjLSlii j till£l^VI c5j3 (J^ ) 

; B .Ajc. Vr -1 



^3^ ; 4_u)JJAa 1| ** l-n-v ll _ 

e^ n» 1 ; <iLuj|^.4l - 

_ B J ‘ P cJ^I ! S^j-all 4_l^^l_iJl ^jill - 

! B _9 A 2)..* " _J-^I AiUall I 4 I a-v 4 Ia^ (_J^^laIij - 

E^ + - E^^ — Eg 

Eca + Wa.b(P) + Wa.b(R) = Ecb 

1 2 

■ Eca = 2"^^a 

■ W^.B (P) = m g h = m g AB sina 
■Wa.b(R) = 0 (R±AB) 

1 2 

■ Ecb = 2”^^b 


1 2 1 2 

— m v^ + m g AB sina = 2 ^ 

1 2 A • 1 2 

- Va +gABsina = -VB 


+ 2gABsma = VB^ 


Vb = V VA + 2 g AB sina 


vg =V(4) +(2 .10.2 . 0.5)=6m/s 


i 

f 

^ R 


1 





A 

B 


- 

c 

P \ 

r 



: f -2 
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^3^ ' '■ "y '. 4_ujjjAa]| l^-v \l _ 
\j\l c- e^ n» 1 ; AjoiI - 

f till ^5-^VI 0 j3 t R (_J*^I 0 j3 t P (_J£ll ; o^_^-all Aj^jLiJl ^ jill - 

! C _9 B (Jjj* " _j-all (jjlJ AiUall I 4 I a-<■ 4 |a^ - 


E^ + E^j^ — Eg 

Ecb + Wb.c(P) + Wb.c(R) + WB.c(f) = Ecc 

^mvg^ +0 + 0-f BC = ^m V(-^ 

m Vg^ - 2 f BC = m V(-^ 


m V 


B 


-m V(- = 2f BC -> f = 


m(vB^-Vc^) 

2.BC 


f^ \ ^ =5N 

2.2 


; (_p3^Vlj A^al ''^^1 Ale. (S^ piLi-vH -3 


c 

h 



D 


^ 3 ^ ' '■ ‘’T* ! 4 _u)jjAa 1 I ^ 1 -a-v II _ 
Ijllc- e^n» 1 ; 4_uilj.ill - 

P (J£ll ; S^_^.all Aj^^LiJl ^jill - 

! D _5 C (Jjj* " ^_j-all AiUall JaLi^jl lA^ - 

E(3 + E a - Ea^j^ = Eq 

Ecc + Wc.d(P) = E(-o 

1 2 1 2 

-mvc + mgh = -mvD 

vc^ + 2gh= Vb,^-> Vg, =^vc^ + 2gh 

Vd = V(4)^ + 2 .10.L65 = 7m/s 




. uia c c (9^ : > tfilllll - (9^ 
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.i ;^i^n a^Uall 4 a ‘W 2L^\ • 

i 4j4j^La]| Jaliill (_a^5->. ^ j (_al5->. ^ AiLuiAll 1^1 ( o^^juHl] aIjIs L^I (J- 

(J J Ep _J L^ 3^^ 4jlJa AilJa O^ i. ^ u l 4^5 «A l^-v \l o_j22ij j 

; Lli-alj^ 4_uj|^^l 3-a _5 ®_jju2li] ^Ajlill ** '^'4^'^\l (_]^-v\l ^1 _ 

; ( (_p3 ^1 -|~ 


hz 

:"0 hi 

rO 

. (o^ji +j»j-^) <— hi ^ h2 


(_pa^VI J (j^ .iaJi 13 ^ (_paji + aIa^I o^ jjam - 

£pp _J 3^^ 4_l]l^ AilJa aIa^I 0 ^ i‘‘45 1 ^•''if- _ 

(^(_pajlj -f- 



^ JalijJajl jl ^JUaiuil^ (_pajlj]| J jls LaAlC- ^(_pajlj + aIa^I o^jjoiJJ - 

. Epe —} ^-6^ 3^^ 4ial^ AiLla aIa^I o^ jjaiJJ ' -n^V- _ 

^ *^* .*» -v •• » »1 



-Pe 


0 *A 'n» ^ tdiuJl Jliaj LoAIc. ^j/is cdLul + A l^-v \l 0 ^jjAuj - 

0 A 45a A^Lla (3^ tdlu) + A l^-v \l 0 J i‘m55 1 ^•'V- _ 




. ‘ c |9^ : > *?illlll - ^^1^ - MU>d (9^ 
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2015/04/20 : - (1) j <da» jjtaa 


; 4.^^ 

A. Uj,i'i\Ij ^1 1 »-a (Jxlxlj Llj^ ( ^I.^La Aj^Lq aIa^ 41^1^1 AjlJall «A a/a-v \l _ 

^A ’'^1^11 AilJall Laic. _ <iLaj.i»>j ALal^l AiLlall oAiC- ^ 4» '< 

ALal^l A^lJall ^ _ '1 1 Li-v\ 1 •my U \ o^iic, 4jLall 4Lal^l AilJall j 4.^j^)-all ALal^l AiUall A Uti'llL - 

.(^0 = 0) Ajjill A l^aKlI ^Uall j ^X = 0) ^ 


. A AVi-iU A ;^i^li aJUili 4,Lu.m 

aJIsj 4Lal^ AiLla i-^lL.a5 -\- |§ ~ ‘ ^ \.a-v \l ^jILuia 2 (^} \ ‘ ‘*2’ U_9^ LaAic. 

; <a^LilLj Ig-ic. 





jisji iJjaLii rn = 400 g *j^ <J^ ‘-s^ ‘ cj^j'^' ^tJ=ua) hi = 1.2 m j' A 

^ji B t Va = 4 m/s ^c^‘^' 

‘ h 2 = 1.5 m j'-^ lP=j'^' u^ 

^)jiLJ (_5 a1I j h3 ^I'Vs.aj (_pajVI ^Jojoj (j^ Aa n C 

4^1j o^)x i 4_a3 

(jiajVI ^Jajoj (_ 5 -lc- ^Ig-ill 1 ^ Asttnl P^ i-_a^l 

. D 

Aic. ^ 1-a-v 11 2 jll'a’'!! A ’'al^ll AsLlall t-Aui^l -1 

AaUall ^ _ '1 1 L'-v 1 • D ‘ B ‘ A _j-all 

: 2_Lal£ll 
. Cj^j'^' C5^ t34^=^ -' 

A AJakill QA ^Lall (_5jluiall (3fIaLa -LJ 

. (g = 10 m/s^ j4*j) 



C ki^llMdUj C |a^ : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (1) ^ \S^ 


(_pajVI ^Jajoi (__5-lc- (_3jiiLa A^Uall ^ ^^ ^jILuiaII ^4» \ La£ ^ (_pajl + ^ aIa^I ^)2i*j -2 

(_pa^^l] Ajjoilllj S^)^l »\ 4 ^lijjl ^ i .l^jl A^Uall Jala^l Ia^ J o^)^l (.5^ (JLaALj 

; 

I AaaI^I A^Uall ^ _ '1 ^ ^ 

i (D Cy^ prUiiLi ^_gic. (_^^JalA ijj$^ ^ A3lJa]| t ^ '1 iLi-vl ^jlLmA]| -I 

• EppA = m g Za = m g hi = 0.4.10.1.2 = 4.8 J 

• EppB = m g Zb = m g h 2 = 0.4.10.1.5 = 6 J 

• EppD = m g Zd = 0 (L5i^') 

iA Cy^ <^lJa]| -L^ 

• EppA = m g Za = 0 

• EppB = m g Zb = m g (h 2 - hi) = 0.4.10 . (1.5 - 1.2) = 1.2 J 

• EppD = m g Zd = m g (- hi) = 0.4.10 . (-1.2) = - 4.8 J 



C !- 

k 


4 

II 

hs 

i 

i A f 


hi 




r II 1 

r 


' A-lc- s^i.^1 ^ ‘ ^ J i _sAaII ^ ^ 


(;_paji + *^)^) ; 4_u) jjAaII aIa^I - 
e^n »\ ; <iLuj| jaII - 

aLo^I (^glc- Ai^jLk j3 A^jJ V - 

<21.3^1 AIaI^I AsLlall ^ _ '1 i n-v 1 ' » ^Jajoj ^>2*2 - 
^ ^_/Ja^pa]| J ^ ‘ ^^pall 2hH JaLi^jl Ia^ _ 

. ^'-ajj' (.5^' 


Ea -I-E 2 


EaoaLi — Ef 


Eca + EppA -I- 0 - E(-(- -I- Eppc 

1 




A 


1 

2 
1 


EppA=mghi 
Ecc=0 (V(-=0) 

Eppc=mgh3 

'J 

mV a -i-mghi=0-i-mgh3 
Va^+ ghi=0-hgh3 


l_jj2 


giljli (jiilijj : ^laMiiSI 
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I 22 |: 


Va +2ghi = 2gh3 


^3 - 


+ 2ghi 


2g 


h 


3 - 



+ 2 . 10 . 1.2 
2 . 10 


2 m 




. ijJili C I^LuilUj C (9^ : > tfiiilll - (9^ 
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>^JLI ^*LiuUO iJI o\i.bLs2joJI Q p iLjuJuJI plsLjuJ 




(_Lui.^ 


rdj j-ali jl^ll • 

tilj j i 4_ija^ jl AjjILulx jI A^LjaJ ^LxaII oAA .^3 AHjIj ^Ix^a 4 _uiI - 

; LaS jILuia lj^)JJC.| lij - 



C5-^ ^ J 


I <A_1 ^Ixjoi ^ Ui-v \\l (-i^} 




; aJIHII 'LaC-Isu^I A3^1*JLj 




. ijJji i c |9^ : wrifaiiJI - - ^U>d (9^ 
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r = XI + yj 


f j^l ^Ixj^ 4 ^jI£j 4]) y ‘ X (. 5 '“^^ ” 

(jx^l (jc- aILIoia y ( X Clll^l^yi ^Ij (M) 4jaij]| clljl£ |jj - 

^ 1; ^^jiLla]| dili^ (j^j-^^ 1^ y ‘ X Clil^l^yi (M) ^ ka'4l Clijl£ |jj - 

; La£ 1; j;JLla]| Clilj cJlj^ (J^j^ y t x j 

X = fi(t) 

y = f 2 (t) 

Ajj< 9^) CjV^buailj diLij|.l^yi (jc. ^>^*2 J 4-il«jll CliLa^lsJl 0^ 

CIiIjjIa^VI (j^ 4J^\c. .^1.^1 Ale J i A Ui-v 1 (_]£ cil^)^lLall 1 ^ ^4 l•^ < Jailll Ac. ^ ^Luiall - 

; LaJ ( ^LuiA^I Aijbua La j}'-^^ ' Ll^)^lLal] 

y = ax + b ! (J^ 2 i]| (jx ^-.js5>j,i.a ^aLi^ ■ 
. y = ax^ + b : ^aL*^ ■ 

. jrj-; iHi 

'' If- ]V[2 Y\ ^ C,'* '■''' ^Le-2l (j^^^ (j.j| A Li-vHl V- ]y[j ^ ^(j^ AjaLoII a Li'a'41 l "' \a5‘4 |^| _ 

(_^jLuij ^Luau (JlailVI (jc. Alii 2*2' i^ * * ^^1x21 ijj$^ (jj| tj AJiii]| 

i UJ^ J t2 ‘ tl j .;53o^\\ l j^ ^jJaj^l ^1x21 


Ar = 12 - ri = M2M2 I 

i + y2j ‘ ri = Xii + yij : u^'^) j 


: uj^ r2 = X 2 


M1M2 = Ar = Axi + Ayj 


^ (_j£2ki]|^ ^jJa^ La£ A£^)^I Ag_^ (_>iA 1 (JliilVI ^1x21 Ag_^ UJ^ ~ 

jLuloII (^jJc. (Jlaliyi ^1x21 j_5^ 2;^5iLi.a jLoba aIL^ - 

: 





. C C |9^ : > tfiiilll - (5^1^ (9^ 





I 3| : 


2015/04/20 : - (2) t>ijUa j JajA - 


II xIaju * 


(jLaHjVI 4 uti i\l jJti ^2 ‘ ti 044 V 


_j a1 0^0:^ aJojuj jIaII 4c.^)jai]| ^IsOki - 

: o' At = t2 — ti cs-^j (j nh^W l 



jJt, Y 4 'Ui-vWl A£,^^jaiJl ^lj«_klki ^LstOki Vjji 4Jajuj jILa]| Ac-^^joJl ^1x0 t i ^11 A t cJ_5J4 LaAlc- 

I ^1 J* ^^ja]| ^Lxja (^JJjaa 




I La^ - 


j C <A ^ -v LajJ j <A Ui-vl (_J^ Aic. j^Oa_JA (J£ ^LuiaI] ^^^jJoiIaa «A <Ui-<.I ll 4£.^^jai]| ^LxOi 0_9^ - 

4.^^ ;J‘'5fl. 4£.^)jal]l ^IxO 1^1 0_?^ 
4.ijljal]l (_>iliij 04aj-l j jLioia]! (JjAiA 4£.^)jal]l ^LxO 0_?^ jLaba 4JL^ - 



giljli (jjlijd : ^laMiiSI 


. iyijH c c |9^ : > *?iillll - (9^ 
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2015/04/20 : - (2) (jjjLoa j gflj* - <da» 

: tliuIiJl ^Iaju * 


(j^ Av ^l*_Ul (j^ UlI '41 1^2 4 (j; ^ U44 tljjl —^ Jajoi jIaII ^^Luii]| ^Ixjol - 

: cj' At = t2 - ti C5^j^' 



yiti ^ }^'s\\l ^jLui2]| ^l*_uj ^L*_klki _ 9 -^ ^ *'''>j,n\l ^Ixjoi ^glij 4 At cJjA? ^«Q'V^c- 



Ac-^^joJl ^Ixjoi (_222iba 



4_1L^ jLul>l]| (__ 5 -ic. (_J ^ -a->- -n J 


jLulx 4_1L^ jLuiaII ^)ajj LojJ ->-5^ ^ jLuii]| ^Ixjoi ijj$^ - 

4.^-^ UJ^ _9 ‘ ~<a5in^ jLukj 



; 1 4 U-vMa 

. m/s^: ^jLunll o^j j 4 rn/s : ^ *-^j - 

; 1 4 U-vMa 

; La£ 4 g 4 V ‘ r 4jtjiVI ij^ jl^l 




. 49^ ‘ ‘ (9^ : t .*?iiilll - - UU>d (9^ 





I si : 
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oA^ (344 cJ j '' y ‘ Ja33 (J^juiJl (j-a aJI^Lj 3J/^' LiuljJ 

<J^Ij ^1^1 


^131 

A^VI ^131 


x’^^^+C 

n + & 


1 2 

-x^+C 

3 

X 

1 2 

-x^+C 

2 

ax 

a 9 

-x^+C 

2 

a 

ax + C 

0 

C 


liD-CfcUft^ 


I^^IslILj 4jc. ^)4*J -iOa^ (_]£ 4jijJa^j-a ^la_ki ‘ O , i , j ) l 5J)"'**'**^ ^»ia-a JQ ^3 ^ j»-aa^ -1 

/ = (t3+0.5) i + (2t3j 

^^!Lallj AiLuiAll j ^ r4Ml ) (3^3^^ 

; ^jl t = 1 S 4JaaJ]| Aic. ■ 
. (o) '-^ o^ (Si) C5^ ill I] (i .iaJi -i 

•(Si)v^ ill ^Jud^il -C^ 

• (Si) ^a-ul^l ^jLulJ -_^ 

; ^3UJLj “Uc. ^ Ui-v \ (_J£ Ac. jLuiJ ^Uuuj i jiuia ^Isua Jfl AHIa^ (S2) ^ -2 


giijli (jiilijii: ^U«iii!l 


uiii C c |9^ : wrifailJI - - ^U>d (9^ 
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a = (21) i + j 

; (j_9^ t — 0 4 j| Laic. J* _j-all ^Lt-ui j V 4 ^^^jaill ^l*_ui 4 '!-<-<■ Ill SjLa*JI - 

ro = 2i ‘ Vo = lOi + 2j 

: t = 1 S .ik:. -1 

; (jc. (S l ^ j-ttuTtll .^3U pj- 

; 1; = 1 S ^ Li-v Ul Aic. _j-all ^L*-kIki Aij^jJa .1*21 llA (JLoJ 


d = 


(t=l) 


t=ls ^ / = ((l)3+0.5)i + (2(l)Lj =1.5i + 2j 
d = J(1.5f+ (2)^ = 2.5 m 


v = ^ = (3L)i + (4t)j 

t=ls (3(l)Li + (4(l))j = 3i + 4j 

v|| = ^{3f + (4f = 5 m/s 

- dv 

a = —= (6t)i + (4)j 

t = 1 s ^ a = (6.1)i + (4)j = 6i + 4j 

2 


a 


a 


= J(6f + (4f = 7 . 21 m/s^ 


ax = 2t 


ay =1 


Vx-t +Ci 

V,, =t + Co 


t = 0 


Vx=10 

Vy=2 


io=(or+ Ci ^ Cl = 10 

2 = (0) + C2 -> C2 = 2 


:(Si) 1.1,1 11 AC-^ljoJ -LJ 


:(Si) 1.1,1 ll p ^LmJ 


Ajli^-lll -2 


.1^23 (Ji^a^ll 4 UtillL (jjS^liall (J-al^ 




! (_paJ_j*!illj 


4 Aa J 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 
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^ v,=t^+10 

1 Vy = t + 2 


1 3 

x = -t^+10t + Ci’ 
y = it^ + 2t + C2' 


_ f X = 2 
t = 0 ^ r j y = 0 

1 3 

2 = -( 0 r+ 10 ( 0 ) + Ci' ^ C{ = 2 
0 = ^(0)^ + 2(0) + C2' ^ C2' = 0 


1 1 

X — t +101 + 2 

3 

1 2 

y = -t +2t 


.1^23 4 Uti'llLj (Jxl^ 








liD-CfcUft^ 



.lie, i_Si_aj (_pajVI ^Ja-U) IIq ^Liijl ^_aj Mq 4_Iaaj 

^u ^ j Yq i^|.2ij| A£. jjoij jxi 1 0^^ t = 0 

3a S3 1 g\s3 J^li oj^l ;ilij| 4(_^VI ^ (X 

. (J^') 

I A-Jlill i_lC.L3lju[l]| A3^l*Jl - 

P = ma 

^ 33-n. Ill & 1 Li3ll ^Ijuuj \ ^ ■ 

_ ojS ; P ■ 

m j ^iUJI g P = m g : u' 

. sjiil ^ 


i (j^ U:^ J Oy ‘ ox j 4jc.l3ijai]| oiA -1 

a 


a^ =0 


av=-g 


^btjal J v(t) 4£.^)jal]| ^Isijal (_ya (J£J Ajla-^Wl O^L^I jl -2 




uiii C c |9^ : wrifailJI - - ^U>d (9^ 
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P = ma 


Px=ma^ 

Py = m ay 

0 = max 
-P = may 

0 = max 

-mg = ma^ 


ax=0 
a, =-g 




• (^y) ^ t3^J ^-jc-lstJ^I Jjisklj 


ax=0 

av=-g 


Vx= Cl 
V =-gt + C 


t = 0 ^ V 


Vx = Vq cos a 
Vy = Vq sina 


Vq cosa = Cl ^ Cl = Vq cosa 
Vq sina = - g (0) + C 2 ^ C 2 = Vq sina 


Vx = Vq cosa 
V = - g t + Vq sina 


X = Vq cosa t + Cl' 

1 2 

y = - —gt +VQsinat + C 2 ' 


i_r(t)A v(t) -2 

‘ ILiLuj Lli^ 


; .1^23 A Uj.i1\Ij 






I <CLa J 


2^23 4 Jm'lllj 4£.^ljaJl (jj3^)ia 


; 4_2|22jVI Ja_5^)juj]l (^JA 
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. r x = o 
t = 0 ^ r I y = ho 

'0 = Vq cosa(0)+Cj' ^ Ci=0 
ho = - (0)^ + Vo sina(O) + C 2 ' ^ C 2 = hg 




: 

[ X = Vq cosa t 

^ 1 2 

y = ~2^^ +VoSinat + ho 

; Jj-i-*^olifco ^ ^1^«n j" ^ • 

(jj£j (ot) (jjAaljilLa La ^ L-v 1 ]y[ c^l^^^JLall oIa^ ^»Ix<a _jA ^hua - 

^(j£jJa]|^ jLuia]| 4-^5^ i ^<ahU (^On) J 4-^-^ ]y[ _j-all jLuiaI] ^^^jojLax 



t>J an 


g^j. AjjojLax ; i I; ^ Li-v \\l ]y[ Aic. ^^Luiill ^LsjJu (_Jj 1^ (j^<aj - 

! (^Li]| U44^ ‘ (_j-aJaLi]| J ^ ttil <a<a\l (jj^j'^«a\l 

i ^J 



dv 






. ijJji i c |9^ : wrifaiiJI - - ^U>d (9^ 
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A Ui-v 111 AiC. A£.^)jal]| ^l*jal ] V " 

A Ui-v \\l AlC- ^ '-N. '<^11 ^LuIaII ^^ ‘ ; X " 

: UJ^ 


a = A/at^ +an^ 




f 0 j3 t (Ja^l 0 j3 t P (Ja^l ; ^jill (_gJl ^jJaLk jLukj (. 5 -^ (S) 



; j\' 5 \l Ajc.ljuai]| 

P + R+f = ma 

^ l 4 *v 111 1 li 5 \I ^\a,j.M ^‘‘ 

(on) (^g-aJaLllI j ( (ot) (_5 -i^Liia]| ^\*A j 4_AC.l3u,ii]| (Jl^ -1 

. oc ‘ f ‘ g ‘ m : at ^jLonll ejUc- -2 

. r ‘ R ‘ a ‘ g ‘ m (S) A] «A jUi-v 111 <^^jjai]| (jC. -3 

;a-i^lll 

; Uj^ 


P + R+f =ma 


P.sina -f =m.at .(1) 

-P.cosa +R =m.a.^ .(2) 


m.g.sina -f ^m.a^ ^ at 


m.g.sina -f 
m 


; -a ■" (3^_5 Ajc.\» ttill ^^\jl1I 


; p jLoilll aj 4 ^ -2 

• Ijja] (]^) 


giijli (jiilijii: ^U«iii!l 


. c ki^iLuiiUj c : wybUI - UId - UU>d (9^ 
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! (S^ j-ttuTtll Ac-^yji ojfL^ -3 


: '-^ (2) 41a j aj^ = — ‘ P = m.g '-y-^ 

R 


-m.g.cosa +R =m. 


V = 


r(-m.g.cosa +R) 


m 


O i^oJi <>-sJLjL^J0 v„SV^ ^juLuJI Q ^*U-ds2.JULlJ I *juI iAJI 


■^0^** *(Ji ■^o , ***‘**"on d^yUi *u ^ diuiiiiii * 

UliLui^ 1 ^l^lc-^)_uj j ^ L&^Lui^ C5~^ A-^aJUla]! «A ^ja51 ,, ^\l - 

1 ^jLujlLa 4la^i (5 ^jLujlLa 

' ^^"^'"'5'" i$ ^ 4.J ^2 11 \l I ^ 0i_^\ ^jJa_lj V A-^alUlall 4 ^ja5w' ^\l - 

^^Jal ^1 » til (j_9^ 4.1^ J . 2Jj^jJa]| j ^ -V \l j ^ -N. ‘'^11 dljlj 2^^)jai]| ^lalu 4>JaHall 4-ajaluiall - 

jajla-a Av 


! " 4 * 


4- 


i "^2’! 


V 3 


4 

V 4 


i Vs 


M. 


Ml 




M. 


M. 


M 


M. 


M, 


- 


X = a t 4 b ! lll^lx-a pja5 1Li^ jjc, A^JaHa]! 4>jjaluiAll X = f (t) 4iLuia]| 

'. r(j£jl]l4 (j 4 f* ‘ r ^aJS/Luia]! Ii& (Ja* ; a } 





. uiii C C (9^ : wrifaalJI - - 4 MU>d (9^ 
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aJSILu1a]| (J^ AiLulAll ^^4. ^ ^^^->-5^11 A£-^)jal ^jLulJ - 


V = tan a = 



; (^t!i]| ^(J£jai]|^ (j4f* (^t) (jc. y = f (t) - 



4^Lul^ ( A£-^)jaLJl try ^ ij-A Ij iL'.’'''^ ^2 i ti (jj 5Ui->. 1 c!l^)_^JLa (_ ^ cl 4-C-^Lul^I j_gj\ au. 5 - 

(ot) (, 5 -lc. j^Jj.A*Jl (j j ^ yq'uM ^ \ l j 4_La jVI J V = f (s) (J , (j^ j j a ^ (^S) 

; ij\ ((Jlkii]|) t2 ‘ ti 



^(J£jai]|^ (^t) (.5^ ^tjs5aj.i«Q (jc. aj)[^ cc = f (^1;^ ^jLunll - 



giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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^1U*; ;|j d| -*o d^yUl ^ 

6^^A3l1a «A ^ 'a5 L L'^ ~ L L'-v 11 1^ j j ^ •>- 4lLlj p LaAlC- - 

dljl£ 1^1 Lai L Li54 \ <c.^LuiLa A^ojilLuia 4.^-^ ^dljl£ l^li ( ^Ualjlj 

4 Li54 j ^LJaljILo 4^aji!Luia <A ^ -v 1 A-ui^Ll/oII 

^‘‘ ~1 Li54 J ^ '455 J j oL^La C5^ V A£-^)jai]| ^LuL LiaI -vj L Ui5'4 \ s^^jiL!La]| A^oji!Lui<a]| _ 

A "'Lil n^\l A ^ya5 L Li^\l aJL^ L Ui5'4 J n5 j A Li5'4 j AX-^LuiLa]| A.xjilLuiA]| aJL^ ^iJalllj ^1^^ 

.~l Li54 ' 


V| 

• •-♦ 

Mo M, 


V2 

• ► 


M. 


iy 




M. 


V4 


M. 


I 

•- 


Vs 


M 


M. 


5 -"’^6 

ACjLuiLa A »j a-i, „ A ASj^ 


M 


0 


V,‘ 


Ml 


M2 


M. 


M 


V3' 


y4 

—► 


V^ 


M. 


M, 


M. 


3 -"’^4 -^’-^5 -"’^6 

A .til y A A Ajal, „/« ASj^ 


U_5^ J ‘ _jiall J A -V \l J ^ -V ’'.nil dulj ^^Luiill ^LuL (j_9^ jaUaijLl o^^jAILall A-oJiLuiAll - 

A "'Lil n^\l A ^'ia5iL'^\l A^^)^l aJL^ A^^^^l A-g^ J ^Llaljlj Ac-^LuiLoll A IL'^ll A^^^^l aJL^ A^^^^l A.^^ 

L Li54 j 







■L^^)^l (_5-a3 4 


* I 1^ 






nW*l^ Ja-k (JX. SjL^ X = f(^) ^ UJ-^ ^ 

; ^^Li]| ^(J^jujll^ La£ X = f(t) ^LuiaII Li Li a. ^ (j_9^ ^UajjL A^^LulLoII a ^ya51L' 


giijli (jiilijii: ^U«iii!l 
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; (_j£jJuJl ^ (j-C. 0 jLj 


-II ^ -.^n i > u .M (J-L- u U_r^ C • ^ ‘ ' ■ " V — H^A ) - 

; ^^1211 ^[_]^ I'l'ill^ ^ (j_9^ ^Oaijlj Ac. ^LulLaII 4.AjaILuiA]| _5‘V — 3.t + b 



A^LuI-A ( Ac.^)jalJl ^ .n (_]^L^ f^J-A Ij-ujAli^ 

^JAyg^tJil, a\I J (ot) JJ AA J V = 


( tj ^ tl (j^ I_a^)Ja (J Ac^jJaiAll AsLulaII ^jLuiJ 

f ^ ‘'-\.‘'.nll (j^ ^ -<■ .nil ^ ^Ij-A I_S^J-^-IaII A-AjuoJ^ (S} ^-^saAuJl 

: cj' ‘ t2 ‘ ti 0:ii^iaA]| AJa jVI jjis^ tj^.ijA*Jl 


d = S = 


0= 


(J + -^ (i 


(Vl+V2)(t2-ti) 

2 


t Aa^VI ^_J-^A ^.^ja5in .n jjc. = f(t) ^^Aunll .n ^OaljLj 0^)J3 l!La]| AAjiiulAll - 

■ ^^l!l]| cl>^ AC^)ja]| ^^4. .a ^iJajjLl Ac^LuiLaII AAJiLuiAll J 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 





































































I isl : 
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A^U ;^I1 a^taJI ^ lacU^tW diiiliJl • 

AILjIj l^jAC.^)jal J Ij^IJ IA^LuKJ (jl-^ lil -OjaiLa Aj^IJ L^I (jc. (J- 

AJa^ (_]£ jj\ tti^W ^^^jjojLax (j_ 9 ^ oL^j-a LallJ AlLa^ C5^ A^JalLall Aj^l^l y A£.^^jai]| ^lajai - 

" . (J^') 

jLuiaI] LajJ A-ilLa j A-a^l dljlj ^ ^^Lun]! ^Ixjuj A-aJaULa]! - 

^ A£.^)jal]| ^Isuol 



• 4 4 A fa-vM A 

^^LujUII ^Ixjoi ( «A Aj^I^ ( ^Llaljlj 6^^A3l1a A.xjilLuia ( A^aJalLLa A.xjilLuiA ^ AjcuJa ~ 

; La£ AlLa^ j| 

A A-ajaiuia A^^)^l (j_9^ ^^Luiill ^Ixjoi (jl-^ lil ■ 

J Ui5'4 J a^^JxILa A.xji!Luia A^^)^l (j_9^ dijlj 2i ^Ixjoi (jl-^ lil ■ 

<yaJallx A^jjSILuia (j_9^ A>ij.i»>j 2i >ulti A.<a^ ^‘‘ '4 ^ I ■ 

'a5iL'^ ^LulaII 4 A^JalLa Aj^Ij jI ^UajjLj o^^jilLa A-a-iSILuia 4 A2jIj >tn\l Aa^ ^‘‘ '4 ^ I ■ 

Y A£.^)jai]| J ^1 _uia]| (jl-^ lil Lai ( ^UaijLj Aa^SILuia A^^)^I (j_9^ V — <lt + t) cJ^ ‘‘‘^1 (3^ Ac.^)jai]| jl 

^yaJaliA Aj^L AHjIj 




. ijJji i c |9^ : wrifaiiJI - - ^U>d (9^ 
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2015/04/20 : - (2) S - ^ 11 *^ 11 !*^it 


_ Y ^ «a\j.j.i\l < 1 .1.1^1 ^_ 5 -lc- AjJaLiLa jl Ac-^LujILa^ AjtnJa AaiiJ - 

, ^ jLojiLa (jj^ ( a . V > 0) (j^ ■ 

_ Vi}^\ n<a (^ a . V < 0) ■ 

^Yaiaiix Aj^Ij jI A-aJiLuiAll A^JalLLa A.>jJiLuia^ A-^aJajia a . V — 0) U^ " 

; (j_5^ ^Ia<j j_g jiuia -a AJLj 


a. v^a^Vx + ayVy 


: UJ^ cr^ 


a.v = a^v^ 


(4)0:IKm11 


^ajoi^l 1^ «A 11 Uif- A^^yui (_Jj-aJ ^^4. ^\l t A_^^ CS^ ^^ 



^ jLujIllI A.-a^ • 

<£■ ^ Wa^ll ^LulaII • 

t 0^3^^ (S} '" ‘’?~ ^UaC. ^^Luii (JIaaII ^ ‘'-N. ‘'^11 ^aAUjI -2 


giljli (Jiiltjit : ilU«lii!l 


. ig^Uj ‘ ki^ilMdUj c <U*i>aii (t^ : wybUI - Ult - UU>d (9^ 
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2015/04/20 : - (2) gfl^ - ii ii‘^iiil‘^ii t <da» 


; d-i^ lll 

; cj^ t Ag. AiLuiall t P^1 j.u 5\I A^ajS t Ajt-uJa - ]^ 



; cJj^^ 

uj^ (‘-J'-ui J^l) a < 0 ‘ V > 0 : u' j ‘ v = at + b c> jc. ijUc, v(t) 

jaliajjlj A-llaLiLa ‘LojSlLui-a Aaa j t a.V < 0 

3 . 1 2 

■ ai =tana = --—— = -1.5 m/s 

^ 2.1 

3 .2 

■ di = Si =- = 3 m 

^ ^ 2 

uj^ (‘-J'-ui J^l) a < 0 ‘ V < 0 : u' j ‘ v = at -h b c> jc. ijUc. v(t) 

A Ui54 1 <£. jLulLo ‘LojSILukj Ai.a _5 t a .V > 0 

3 . 1 2 

■ ao = tana = - --= -1.5 m/s 

^ 2.1 

3 .2 

■ d 2 =82 = —^ = 3m 


; 221^1 jjidi 

uj^ ( 4 r^j^ Jj^') a > 0 ‘ V < 0 : u' j ‘ v = at + b J^' c> 42.:L!i^ ^jc. sjUt v(t) 

jaUajjlj AilaLiLa 4.AjaILuKj ‘LLa j i a.V < 0 

3 . 1 2 

■ a:i=tana = -i--= Im/s 

^ 3.1 



4.5 m 


uj^ Jj^') a > 0 ‘ V > 0 : u' j ‘ v = at + b J^' c> a2.:L!i>j ^»2iuia ^jc. sjl^ v(t) 

A Ui54 1 <£. jLulLo ‘LajSlLuia j t a .V > 0 




. ijjji i c |9^ : wriMlI - (9^ 
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2015/04/20 : - (2) j <da» jjtaa 


2.1 2 
a 4 = tana = - —— = 2 m/s 

2 .1 

d/I =S/i =^— = Im 


; '^11 

4 <iLajaILuKj 42.0 J t 42>J^VI ^j^-a jjc. v(t) 




■ a5=0 

■ d5=S5=(2.2) = 4m 

: alt) lPW^' -2 



l ^LJI i ijcuj OqjIs 


4_ujI^ 2]| (_J^-a (j_9^ 2 1 L'-vyi 4.C. ■" _5^ f^jA t-^y^ ji ^ajoi^l ^jA 4X0^1 - 

A^I (_jt^ I2I Lol ( 4X0^1 (^yuSJ (jl-LaJJJ 0oA^ ^llLa]| j 4_ii^lA o^ - 

4_i^^l.k l^l 0 ja]| (jc. (Jjij 4X0^1 LaA^l£ jl j 4X0^1 (J^Ia 

: 

(jc. 4 'n 51 XI (Ja^l 0j3 (_gJjVl (j^j3 CS^) (S) (JjlLoll (j£juXl 

(.5-^ (jAajUll j^lX (jC- 4.^Lill (^T) ^jJ 0j3 4^1X11 J ^3) 

(S) 

ojlXi-iXl 4 Xa^I t- _ 4 j^^L^ jI *Aj\-s.I.i (j_9^ (ji 'P J P <_1^^ ! _j^l- 

! (^gltxll (JjA^I 



giijli (jiilijii: ^U«iii!l 


. ^a^UJ i ki^ilMdUj C : wybUI - UId - UU>d (9^ 
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T jiijAl 

p JaAl 

aIa^I 



(l>^ jI + j>-^) 



(r^) 






^^jAajLj + ;__pa jl + 


0 ^ ^ nUifl’' AiLuiAll ^1 ^1 ( 1 -al 1 ^ ^ (, 5 ^^ ALo^I L-A^^a]! - 

f.ljj| AIjIj (_ 5 -^ ^ l-n-vll 

Aj^IAI *a Wa'4l j i 4 AI A uti'ilLj (^Al ^Lal aIa^ ^IxjI ~ ^ (J£ Aj^IAI AJaklll _ 

. ^->»i->\l IA> 51i£ ^ 


; dll^’^’U |o ^o■)***^0 ♦ 

jj Ajli ^2-Ll^2i!i]|^ ^( ^^^JAlc. Ajjuj jl l -. 1 n-v (j_9^ ' ^ •'V- _ 

^>ui^l lA^ «A \1 l^f-- Ij^( AAalLa 4^aA!LuiA ' lA^ (^} AJa^j 



(_^AaLa 0^)^ 4 W Uif- ^lAa ( o^)ialjj CT^ (3^^^ ^)Ial_lLa 4 H Uir- _ 

• I iVM • 


AAL<aj (_j^ (^Al (jjAl ( ^aIalAI (JUlsVI cAlAI j ^ 11 Ui»\l ^LAaVA 

; (_gJj La (_ 5 -lc. oA^^1 oA^ (_gA ALuiI^A 

^jLuu ^JLa 42^ ^Ua& ii ajLi a11 4^jl^| ‘ ^ " 

n L^Uafr jS>9 £_jLu<j £_ljui ^ l^ltK ^|ax JS ^ 

; La£ aP^ _ 



= maG 


• ^aA^IAII ^AxAI a^LuAI ^A »<a\\ di^lAI diL^^)AI ^ Li»5 _ 





. ijJji i C (9^ : wrifaalJI - - 4MU>d (9^ 
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; 'qU dj |jIa 1I yUl '^4^^ * 

4 ’'V oA>i]| A_ljl^l j 'y _j A_] A-^aialLLall - 

• aJIiII ^^\j«J1_j 4jc. 


27i.r 
T=- 

V 


; 

IXl ^ j1_uia]| ^>ia3 t- ; j- ■ 

(m/s 4_5^ J-^ ) jL^ia]! c!1jVia\I ; V ■ 

; 1-Jliu> 

jj^ . V = 2 m/s ^r = 50 cm ojjb jL^a lil jsJh t (S) 


27i.r 
T =- 

V 


271.0.5 

2 


= 0.5 71 = 1.57 s 


; 2-J^^ 




^ajot^l 1^ Uti-s'l ( 600 ‘ (S) 

t-_ (j_9^ t oA^ij 5^-^V Ls^ (JIaIaII j ^- 

600 ajj-^ ^ 60 s (Imin) 
lajj-^ ^ T s 




. ijjji i c |9^ : wrifailJI - - ^U>d (9^ 






























































I 2| : 40^1 


2015/04/20 : - (3) j <da» jjtaa 


41^ 


60. 1 

T = —-- = 0.1s 


600 


: tJi lJ^ (J^ - 

" V^' (JjljlXa (iljAJj ^1 " 

^(J£jai]|^ llLlj p' j p 4ia ^Jaaj (jjjsLuiA]! ^Laj|.i 4_i3 ^jA ^cJJaVI - 



; J-ilall U-i^ /iaJO • 

: - 

" ^jLujIa 4_^j (JjVl^xa ^jLulLa J Cll " 


(Jl '><0 (j!iLk J) ^_gj| p/ tj-^^ J B Ajakill ^1 A Ajaklll (j-a C_j£j£ ‘ U4*^ LS^j (jl 1 uJo^ I 

.J^' 



^^^_lc. (_y.^ IaA j .(jjJjl J.J.1 5.0 (jJL.i-o]| (jL^ li) (jljJjLuiJLa SCD J SABcj^"''^^‘ S-' 

,ojIAo ‘- . _9^l A-o^ ^j455 


; ^1^1 tLt^ /iaJO • 

: L ^ - 

" T^ = k Fm^ : o^wui]) (-iSj^ ia^^jla]) 4»J) ljxIa ^ ^4jla nj l^jS j)Aa] jj4]) ” 


giijli (jiilijii: ^U«iii!l 


. io^Uj i ki^ilMdUj C : wybUI - UId - UU>d (9^ 






























I 3| : 


2015/04/20 : - (3) j iSjlai Jajs - ii ii‘^iiil‘^ 11 1 


I (_jC. 4.1^ J ^\l (_Ji _ii^aj ^jLuii aJojoijIaII AiLuiAll - 


T^=ka^o ^ = k 
a 


LSJ^' aj 


iLu(j 



_L^Ij£]| 5Jli£ fjc. (JaioiA J L^lj£ll dulj ; k 



4-j1-j£ ^ ^laJl iy J:^ ‘ 1687 C5^ - 

: Jlill J£ 2 i]| j^l 


1 jllK f ^ - 1 OjIj £jk'aj< " 


" 1 ^LuiaI) ^ J 

5 _5 A (j4^ 41.4 n^ll t ^IsjJl LJ.1^1 0 ^ A^Aaj (j^Aj - 

i tJ ^1 _uia]| ' \i ^a5 ]V[g J IVIa cr^ ' 

AiLuiAll J 

; Ia£ (j_9^ ‘ LSj^^y^ Cjy 4AA<ala]| 


^ S0^ sAiuj 


AjAa-u 


^Ajoii 4_ljJaLl^ 



(. 5 k. j 1 a]| ^ ^jj j^Lj (SI) dilAa.j]| aIa^I ^ jAj j tijjlj t-jjojLiill dijlj (j k 2 j^ 

. G = 6.67 . 10'" : J ‘ (N.m^/kg^) e'> 

iID-cfcUft^ 


(^ ~L?^ "‘‘‘^') 4-^-k4ajJ Ia£ LiaJJAl (_^)jiA2a]| (JL;J£klUaC. ^^^)a jLuia 

A Wa'4l -Gaklll (_j^ ojIAa (J^Ilij 

At oAa]| (JAij J)' <iOakj]| ^1 J) <iOakj]| (jA jaJ 

' ‘ 4- La ^ ( p2 ‘ (.5'°''^ * _^4^ ~ 1 


(J£ja]| (_jjiaja]| ^ JA ..iA^ JjS/l ^>1A Cr^ 1.^1 a5c. I -2 

■ ‘ VmC < VmD u' OH J-^ l^lAJtil -3 

VmD J C J C CyiL^jjil] ^ Ja^^jAA ^ VmC 

D' J D U4*-^ _Ja1I (j^ A£.^)jal]| 

; d-i^lll 

(j_9^ ^cj-1i1aVI aH® 4_Iaaj (_j-^ LaAAjij ^j a*^a _9-A 1 '®$7l J ‘ aj p2 ‘ Fj ^_jAjaij - t 

1 ^ Jallj 1^ dljlj 



1 ~« ‘ 




. ijjji i c |9^ : wriMlI - - ^U>d (9^ 
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^ (J£jal]| pj -iOaklll^ 0 i1i1aVI .1^1 (_JjLAjal]| ^aj (JjVl C_ Uj.I*\ -2 

: VmT < VmT) u' -3 

1 ^ ‘ 9*' i /\ f sAaII (_J.uaj S-^ ^LuLA ^° ‘ ^ i M -nj 2 -v1 I L'^ll ‘ 

; J£2i]| (j-a UJ^ L>5A 2)' UJ^ J ‘ D' cs^j D J C C5^) C (j-« Jla/ijVI <^12^1 

CC’ < DD’ 

; A t oAaII ^_5-1c- 2-ajaiaj 

CC DD' 

VmC < VmD 


At 


< 


At 


-dlCfcijftjlJ 


dll^L_J*Jl ‘- _' 5^1 _ 2* o^)_Ia3 l ^ ' (_pa^VI (J_9-^ CS""^ 4_1 jIj (^S) ^f-1 1^1 ^)--a3 

: 

4 ^1_»J| t ^ V’' -V11 dl_jlj I (j ‘■"' 4 r 4 IVI'p ‘ rn ‘ G 4_1V>2 j ^r-l 1 ^ -^all ^_j-lc- 0 _j_all oAjA 0^1—^ -t 

(_pajVI (J^r-1 I ^1 _ukj ^)ia3 l_a ^ ' | J* 4 a1a£ ; IVI'];’ ‘ ^f~-l I a1a£ | J^l 

^31^ aIa^I (G) lja^I cAjIj oa^j ^AiJI (JAi2i]| (JLa*lLu)lj a^jI -2 

r ‘ IVlx ‘ G ^Vaj ^_j-iJaLi]| ^jLuii]| ^ciiluil (jii(j^^jlill (j^Aaij -3 
r ‘ IVI'J’ ‘ G ^JVAj ^r-l I -4 

, J* 4 V ^f~-1 i -5 

r ‘ ]VIx G ^JVAj aJVAj (^^Lllaj^VI A^jC6 

rpi2 

^_^l_llaj^l I^\ (_J^I QA 4ILjIj —— 4.1jallll (jl 4‘‘lnl -7 

r'’ 

^ ^a~- 42ic.^2-“^ J ^Jajoj ^f--l 1 ^)/aall 1^ ^lijjl A^jl _ ^)i!LuKj _54^ ^r-1 ^1 ^)-a3 ^ '» -a La -§ 

OjiAa 
I ^“'LLit ^11 

. G = 6.67 . 10'" SI: - 

. Mt = 5.98 . 10^^ kg : t> jVl ^ - 
. R = 6.37 . 10^ m : lP=j^' 4_i^ _ 

. T = 23 h , 56 min : lP=j^' ^jj-^ - 

;d-i^lll 

; o^^-a]| 0^jall oAkjj 0-1 

^r-1 ’'Ll . ^ ^'all (_j^ A-^lj prpo_j3 ^f~-1 ’'Li. I ^L*J| LJA^I ‘ 

; 0 ^jall 0^ oAkjj dll j c_ ini's j (^S) 

m.Mx 


T/S 


= F = G 


; G aAr^j -2 
• lij.i] - 


F = 


G.m.M 


^ G = 


Zfl 

m.M 




. 4^Uj i c : wybUI - UId - UU>d (9^ 
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[G] = 


[F].[r]' 


[M].[M] 

F = m an ^ [F] = [M].[a] 

. . [M].[a].[rF . . [a].[r]2 

LGj = -i—Ti—r ^ LGJ = 


; Lla^ aIjLuJI 4_ujI( jc. (2) 


[M].[M] 


[M] 


m 


m 


.m 


.m 


^ [G] = ^-- ^ [G] = ^ 


^ [G] = m^/slkg 


kg 


kg 



P 

Fs/p 


: a n -3 

^3^ ^>-a3 ; 4 _uijjAa1| aIa^I - 

\\\\ C. n» 1 - 

( F'J'/S ) *0- 

; ^jj- 


^ k^ext ^ ^ 


^ .nUil '41 4_JC.ljlj^l 


Ft/S = m an 
iii.Mt 

G—^ = man 


M 


^ ^n - G 2 


T 


M 


^n =G 2 


T 


V 


an = 


; T ( ]V1t ‘ G ^SVaj (_p3^V' cJ-4 

; (j-o 


: lS lj^j 


41^ 


V 

— = G 


M 


T 


V = 


IG.Mt 


T ( V klV^ jj-^^ -5 


T = 


271 r 


V 


giljli (jjlijd : ^LmIISI 


. ijjjn C C |9^ : > *?iiilll - (9^ 
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G.M 


V 


T 2 
^ V 


GM 


T 


r ‘ M t ‘ G ^V-4? jj-^' ajUc. -6 

: c> 


T = 


In r 


271 r 


4n^r 


V = 


V 


T 


-> V = 




: l 5 t>® j 




4n^r G M 


T 


T2 j .2 

471 ^ r^=T^GM 


T 


T = 




4,t\’ 


G.Mt 


rj-iZ 

; —— Ajjanll (jl diL^I -7 

; Uj^ (3f^ 


471^ r^ = T^GMT 




471" 


G.M 


T 


.. T 


4jf--1 jLaiVI (J^ ‘Lijanllj —— 4jjan]| i Clijljj Mx ‘ G ‘ 71 

. . . ^3 . 

• 1 Li^ Lj ~ 8 

(_pajVI jLukj OJJ>i J (_pajVI ^Jajoj (jx ^Jaki] ^.ijaiilLj dulj ^ ‘m,J 

I ^95iL'.n plij^l - 

X = R + Z ! U_9^ c <1.1^ 'i j-A R (j^ J 4 itti i\Ij ^Laj^l jJ^ Z (j^ 

• 4j 12£ <iLLa J 

T^ 471^ 

(R + z)^ "G.Mt 


3 T^GMx 

(R + zr=-^ (R + z) = 3l 

471 

T = (23.3600) + (56.60) = 86160 s 


T^GMt 

471^ 


z = 3 


(T^GMx 


471" 


-R 


z = 3 


'(86160)^6.67.10-^^5.98.10^^ . 7 

--6.37.10^=3.5816 10^ m = 35816km 


471" 


I e^LuKa ^_glc- ^)xk]| A^ ^yji - 

I 4jIjS (3^ 


|G.Mt 
(R + z) 




C C |9^ : > tfiiilll - (9^ 
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V = 


1 


6.67.10'". 5.98.10^"^ 


(3.37.10^+3.58.10^ 


= 3191m/s 




(__)jiA2ki]| ^JlJaC. jA Q oJ)^^ya I^Lukj 1*4^ ]yj 4 \5^\l Clll j (__)jiAjai]| (J^_5+J HI 

^ 11 A, Uj,i1\Lj «A ^Ui5'<^ 1^ ^JlJaC. 

A W \-,^ \l (j^ J* j ]y[ (__)jiA2kl]| ( (jf jal*Jl dulj (j£ AJ'^Aj V A^^yji 0^1^ “2 

J ‘- _ f^JA (_J^ 

CLilljll -3 

j-A L-aA^^^)-a ( L-aAjLiic.I (j-^-aJ LS"-^ ;_yiajuLll (J(jl^jAj j -4 

^^)-all jiAa i_La<^ ^caiLujI _ Q (__)jiaju!i]| 

j .nil 

. G = 6.67 . 10'" SI: - 

. Tt = 150.10^ km : ij^ajVl jIa* jJai c _ 

. Tt = 365.25 j : (.> 1 -^' jVl (jljj.^ SAa _ 

. Tm = 687 j : L+i^' (J+J^ j^ u' jj-^ - 

: d-i^lll 

; j^l diL^I - 1 

, _ (P) ^ _9^ '. ‘boJJjAAll ^ b-v \l _ 

LSj^^y^ I 4_u)I^.2I - 

C_j£^j,i<aj.1i\| 1 . _ '■‘'-v (jc. 4.^Li]| F§/p *! o^_^-all ^^jall - 



ZFs/p = ma 


0 = m.at. 

F = m.an 


P 

Fs/p 


; cs-^bli jjjii (jAAkL - 


C5^b]l J ^^^joiLaAll (jj^^j^-all (_33j 4.JC.ljlju[i]| 4.3^1*11 (jAliklij 


( 1 ) 

(2) 


at = 0 


: J,5Vl 

; (1^ (j-a - 

. dv ; . 

: uj^ a. = — : u' ^ j 
‘ dt 


dv 

— = 0 ^ v = C 
dt 

A ^ Ui5*'^ U_9^ ‘ L5^b o^Luia (jl (j_9^ j 4 4ajIj ^pakll 4.c.^)ja) 




. ijJji i c |9^ : wrifariJI - - ^U>d (9^ 
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* 4 Q 

; ^^Luull 




^ - A/C^t)^ + (^n)^ 


. at = 0 : '-^■^j (3^ -5(1) c> - 

; L;jlj£j ^2) tj-a 


G.m.M 


GM 


2 - ^ ^n - 2 


GM 

a — an — 2 




<LLa 


A ^f-1 ’'Ui I ^)-ak]| ^LuiaII (jl (j_9^ j t dijlj (j_9^ ^jLuii]| AIa ( 4lij|jj j* t ]y[ t (j 

: r ‘ M ‘ G ^*^-4; v oj4^ -2 

; (^2) (j-a 

F = m an 


mM M 

G 2 “ ^ ^ Cr ^ “ ^n 

r r 


M v" GM 

G-r = — ^ V = 

r r 


rT-,2 3 

T = a r 


; ^jA<aj ALa _5 a —- U_5^ AAJalLa Aj^Ij c_j£ j 

" r " 


; Clill^l 34^ ”3 

; (__^AA2ki]| f^jC. 2* JajojjiLall 3' ‘-. ^-a 'X' ‘-. _9^ ^‘'1 '5J 


p-T-1 2 'T' 2 2 

il_jG_i3_ 

-3 ~ ?> ~^3 


= a 


L-boj' 


iLHlI Clulj jA (X tilu 


; L_i!i£j ixi j£ j 1; (j4ajVI 4-1^AijaalU Clill^l 


'T' 2 'T ^ 

= r =3 

3 “ 3 


ft fm 


T 2 3 

^m -n 




rm = 


- 3 


(687 jours)^ (150.10^ km)^ 


(365.25 jours)" 


= 2.29.10^km 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 
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O 0 j \l A^AaIj Jajjoi^l (J^l (j-a j j_^)jiAjai]| (Jt_j£j£Jl ^Luia 

Y 0^)Ja3 I_ J ^(__)jiAjai]| 

^j^' jj^ T ‘•^ 1 ^ . (6-l 1^') T^ = f(r^) uW^' "satellite" ji 



i-_a^)C. ( 1 jljWc. e^ ua 1 jjljg 4^^)^ (__)j:^Aj -t 

V ^^>jaiJl (j^ (_)£ *jW^ ‘ JLaAb j L^ j^l ^jj-2 

r ‘ ]V[ ‘ G ^Vaj 'X's -'^J 

; tjl^l I^LaJC-l -3 

CLilljll (_>^ ^cliluil -I 

. G = 6.67 . 10'“ SI: 

; d-i^lll 

; J.U.Qj.'iilll (—flJ^^XJ -t 

4_!LIj L&^)AIaj ^■'' y J A.^ .J-^ CA^Lj AA^l^l j ^ 4.^ala..a Ia^ jA 

(__)jlAjal]| Ajjolillj 

: r ‘ M ‘ G v ^j4^ -2 

p , _ LJ^I 4 _uij^Aa1I aIa^I - 

S ^'' _ ! 4_u)Ga1I - 

t_i£t_lA^ (_j^ A.^L1]| F§/p * j_g ^jaII - 

^ ^laJl vw\l 0jS^ 



Fs/p 


: c^' 


jlAll (jj(34^^ ” 


E F = ma 




uiii C c |9^ : wrifailJI - - ^U>d (9^ 
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Fs/p = m a 

F = ma^ 

G.mM V' 

—;;— = m — 


; ^ .aUil '41 ^11 4_lC.lxj^l 




G.M 


= V ^ V = 


G.M 


: r ‘ M ‘ G ^Va? T aj4^ • 

• Uj.i] 


27i.r 2n.r 

T =- ^ T = 


V 


G.M 


2 4n^.r 2 47i^.r^ 

^ T =- ^ T =- ^ T = 

G.M ^ ^ G.M 


I4n^.r^ 
G.M 


; CLi]1A]| (J^ -3 

^ ''-<■ ‘'.nil (J_i^ t-"'j->- ('/[/'^ = F (j-o lA.A-all (j.c- 'X'^ = f(r^) ^ 

r Ja_ui jHaII Aj (.2| l S'r^A t A <5' (J t _ U Cj^ ^clilLuij ( ^> j £ Luia ]| 

; a1j£ -L^ 

; ljj.i] (jl^l (j-o - 


T^ = k r^ 


T = 


471' 


GM 


4 71 
GM 


= k ^ 


471 

G.a 


k = 


M = 


0.3 . 10^^ 


1 .10 


,35 


= 3 .10 


-19 


4.71' 


( 1 ) 


( 2 ) 


= 1.97 . 10^^ kg 


6.67 . 10'^^ 3 .10 


19 


I (3^ j 


; (^2) ‘ (1) ^ Ua-aJ 






. ijJM C C |9^ : > tfiiilll - (9^ 
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ijLQjO i iJ iLoj 


jJI 01 ^ ujj^ : — 2008 ) • (^) i’i 


^jA oJ)^^ya j o^)Ja3 i_ «^Ij^Ij I^Lukj ( «A (J(l^l} ^r-1 '^Uii^1 JjAj 

(_pajVI Ajoiij 

; U-\ r ‘ G ‘ m ‘ Mx 1 *j4^ j J-aiU (J^ajVI 4-1^ 0 j3 (J^ -1 

(j^ .iaJi ^ ^LulaII ^)ia3 i_a ^'->'' X ‘ ^IsJI LJ.1^1 dljlj (j ( ^r-1 ’'UnI aJj^ jq 4 aJj^ ]V[x 

^ (_j£.LlIaAiaVI j 

I- _ (SI} aAa^I (G} dljlj o.l^j (JLa*lLu)lj -2 

V = I-^- 1 “ • ^v} AjixiJl A£.^)jai]| (jl (j^ -3 

V r _ ^f--ijjj 'X' T J r (^v) ®jW^ -4 

. X ‘ G ‘ Mx j t_jli£l -5 

rj-i2 

(_5 ^-»\a> a\I 1 t-Aui^l ^ 4 <JJJ'pJ LS^ A/LjIj ^^ A-ljaiill (j^ (^ -6 




^31} aJj^I aIa^I 0.1 ^^ “ti^SLa 

Aj£^)^ C_ Uti'^i ‘ r = 2.66 . 10^ km tJJJ'PJ (_j£-Lliaj.^l ^Luia ^>J:aa C <J.^1 (jl£ |j| 

. Mx = 5.97 . 10^^ kg : t>jVl ^ 4 71^ = 10 ‘ G = 6.67 . 10'" SI: 

; 4ij»*”^ft dij^T 


T = 




471^3 


G.M 


271 r 

(5 4 V = -— (4 ‘ V = 


iG.Mx 


(3 ‘ [G] = m^/slkg (2 


T 


T 


T .. T 471 

A_ic.Uiaj.AaVI jLaaVI (J^ A, Uti'llU AUjU —— A-Luilll (jj^ J ‘ M^X ‘ G ‘ 71 ‘ —^ = - ( 1-6 

■ ■ ■ x^ ' ' r G.Mx 

T== 4.348.10^^8 


jaII ^_Jc. 02 r ujj^ : (J* ^^ ^ l l J^l) ( — 2008 } • (^) ,•[ *^ 11 "*^ 


l" s\ 'Pi» J.!! 


|» J>j 


0 . ' 


1-jLPJl 


^JjlAjal]| AJj^ 

Mx = 2.0 . kg 

(i^ j jLuia ^)ia3 1 LkAaj 

r = 7.8 . 10^ km 

^IxJl t v^^ll duU 

G = 6.67 . 10 " SI 


A^JallA A^^)^ 4 (__)jiAjAi] (^0 } ^ 11 Ut \l ^T^A ^_5ic- n 0 j^^jA ^Luia (__)aAja]| (_JcJ^_) _9^ 

. (l-j£jP]l) 

I ^5jvja iac-l ^ ci^^) _9^ 4 . 5 ^ (__)jiaja]| I ^ ^_pill 0 _j^l (Jaa -1 

. ® Jp*-^ C^^l {iSj^ J^ Jjbg ' l l) ^^^jaajaII l 5 J-Pl J-Pl cK j ^L>“j-^ -2 




uiii C c |9^ : wriMJI - - ^U>d (9^ 
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-I 

(_J^ j LJ^^JlJac. ^^l_uii]| o^L^ ‘ Cy 

(__^jlAjal]| j (G) dljlj AJVAJ ^l5->. ^\l L _ ^v) 4£.^)jali] o^IjjlII ^ 

' t_Aui^l jaJ ( jIAaII ^)^:aa I_«■ j 

A/Lo^ C_Aul^l jaJ ( A£.^)jal]| j jIAaII I_a ^ AJ^Aj (__)jiAjal]| (J_9^ (T} ”3 

j " " cLilljll ^j_jjlall ojUc- ^cljluil -4 

; 'd)**’*^ft '•* * 

AILjIj ^dl^lj ^ i '5*''° oj^L^-o J (__)jiAjai]| C5^ 4 .aLla Ia^ (__jAA2a]Lj Ja^^)A ^jA ^1 -2 

G.M. 


G.M. 


V = 


= 1.3.10^ m/s (-^ ‘ ac = 


i (__)jiA2a]| A Uti'llLj 

271 r o 

T =-= 3.768.10^8 (3 


T^ 


IaA t 4jc.LiIa_k^VI jL-aSVI (J-^ AjjaiilLj 4_ijlj —— Ajjaiill (jj^ ■‘^-i-o j t jj JVl-p ‘ G ‘ 71 ‘ 


T^ 4tc^ 


r^ G.Ms 


(4 


(j^Lill _jA J (__)jiAjai]| J 4-^!•■ ‘ ‘'jILaII A*J| ^ ljA^)Ja l A nj C) ^ ‘'*J 


^ 07 rJ^ ujj^ : i»j^ - 2009 1; (71 :ut u^\ 


. QA (h) j' C5^ jj'-^ jL^ ^ (_pajVI lj_p>. (ms) ^likx^l JaS jjAj 

AjALo AJakij ^^^£.Li]aA<aVI ^)Akll ^AaIj j i (R) ' _ Ak-aj '< 

lj\j\\6 0^ n» 1 ^->\» a\I ^^aaII (^jAj 

? ^^LlaILj a ^ ‘ ^'a^nll La - ]^ 

^)Ak]| Ia^ A.Ajan]lj Clill^l *jW^ t-Ai^i -2 

. R J h ‘ aJj^ ^ vw\l dijlj (G) J (v^) (j^ A.^^)aJl ojLa*J| A^jI -3 

(v) Ajc.^^ j (J^^ Ac-lij^l t-Aui^l J ^)ilLuiA ^)Akll i_a^)C. -4 

LUa ^aC -j CS^ Li'a.L'j IaLo] ^^)juj| _ ^)Ak]| Ia^ ®_9^ t-Aui^l -5 

T ~ 24 h ! Ia (Ja£^)^ AJ"^ • 

Mt = 5.97 . 10^^ kg ‘ G = 6.67 . 10'^^ Nrnlkg’^ 
. R = 6400 km ‘ ms = 2.0.10^ kg 

; '•* * 

oA_laJ ji_9-^ dl^Li _9-^ A-g-aio o^jLa-o j 5^^!^ (3-4=^4 a oIa.^ ~ L .a (_pajVI ^»Lla]| (]^ 

(_)Aa^VI A uu'ilL AIjIj U_9^ 

471 

(2 


G.Mt 

v = j-^^ (3 


T^ 


(R + h) '■' (R + h)^ G.Mt 

. t_pa^jj-^ (JjLola 0jjA J ^jAajVI L>'jj-^ jj4j j* (4 


G.M 


V = 


(R + h) 


- = 3070.3m/s ‘ h = ^ 


It .G.M 


T 


471" 


-R = 3.5841.10^ m = 35841km 


giijli (jiilijii: kU«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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4_j| (j_9-^ j 4 4_1 (_pa^VI VW (jC. 4^lj 0j3 ^1 ^jJaLk 4 F = G 


Mrp.m 


y = 446.3 N (5 


(R + hy 

(JjLa]| (_j.c. 4_^lj 4_ijl^l o oAA 4 o ^jal] 4_ui£L3L.a AjjIj o _j 3 (jc- ^^ 


jJI 12 r J^ ujj^ : (J^4 (?■ - 2011 ); (8) 


^jUj f.\ tJoslI (Jjoiji 4 nis = 90 kg 4Ji]j£ tJllLal.’lVuuVI ^^UJaj.^1 (AlSSt 1) 1 ^LlLoJl 

. T = 98 min “jj^ j jIulo (JSj ;_pajVI Jj^ jj.^ 4 <iLjaill a U-'^ a qa 2002 28 

LajojI-Lo ^15-s. *' 4_u)G.i cJ^'^ -1 

J (_p3^VI (J^r -1 ’' 1 .^. Aja)G .2 1 » ” 

-^-1 

. JC. h j' 4 ^ iSJuuiA 4 _pajVI (Jj^ JJ.^ (Alsat 1) jl (_pajij -2 

A-AjoiIIIj (_p3jVI (_J^ -I 

. Rj ‘ h ‘ G ‘ nis ‘ ]VIx i aJVAj ^f ~-1 '').T ^).aii] (_p3^VI ‘- _ '■'''^ 0 _j3 oAjui] Aj3^)^I c_aa£I -LJ 

; (j£jJill QA ^^IAa]| Ac.^)jaj 6J)[^ (jl 4 (jjj^ 4_s-jlii]| (j^lall ^ 


IGM 


T 


r = Rt + h : y = 

. r ‘ G ‘ Mx ! kl^Aj AjjL^ t _ '5<l J '/p JJ. 2 I 4_a^^ -.^ 
4 jiajVl ^Jajo) (jC. (Alsat 1} 4 _j£-Lllaj.^'^l Ajlc- A^ljJJ 4 _ 5 ^l F 4 _Aui^l —& 

‘ Mt = 6 . 10^^ kg : c>jVl ^ 4 G = 6.67 . 10'" SI: 4^j^' 

. Rt = 6.38 . 10^ km : jVl 4 _l^ 

; d |**‘*^o dij^T 

(4_5j£^).ajA A£^)^ A-uiG^] C_AujL1a]| (G 1 

J 4_j£ j£Jl (j^ JajojjILa]| .^*21 ^ ^a J ^^ 4.5^ (lj 


Fr/s - G 




= G 


(Rx+hy 


(^-2 


T = 




4 71^3 


G.M 


4 oA^IJ S^J.i ja^^l jA ^J>4| (.i 


T 


h = 


3 


(TyG.Mx 


471" 


-R = 672950 m = 672.95 km (-^ 




. 4^Uj ijjji i c |9^ : wrifailJI - - ^U>d (9^ 
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jJI IS r ujj^ : - 2013 ); (9) 


^-o(s) 




^r-l lU.^Vl ^Uxlt ~3 

' ^r jJaS <■ Qi^'i i Kli ‘^ya^\ <Ij£ i Cj > _ '.l-^li clulij I^JV-iJ 

■ .I, u.UiBtl ^ ih i^j^^I\ ‘'l-«. --'VI ^UaC- 

i 

/ ^ t Mj t G i h i Rf :^iaj ^<--l*'l-«,--«V) jjj “4 

f‘ 

. (Jlc- ? ^Vl . IIA lji& jUjC-l ;j^<ij (_J& 


.“uLut^ Culj /(:d 


{Rj^ + h)' 


■ = k (jl ^ ‘^>4^ tUl^i (jjjlsilj jSj ~5 


G-6,67X 10^^ (SI), Mt- 6,0X l(f^kg, Rj- 6380km, h - 35800km ,71^^10 

aJ)S^yi ^jA ; i_^r-1 ''l-n<Luj|^.i] C_AujLLall ^2 

^ Uli''11 J 42jIj oAJJU .1^ ^ 7-55 -v -n A1 J (_p3jVI 

= 3080.24 m/s (3 


‘ V = 


G.Mt 


R-p + h 


. 27i(RT+h) 

^jsHuua 1.^ jl^l ^ 4 T =-= In. 

V \ 


(RT+hO 


G.M 


= 85996.54 s = 24 h (4 


. l^_uiaj Jj^ (jia jl\ JJ^ 0JJ.i J (_pa jl\ tjlJJ.i JJ-^ iS^ 

dulj jl.iLa ^jLuil (_p3^VI J .iaJi t \'*5^ j U4^ 4 jm'lll ; CLllljll (5 


T^ 


471 13 

= 10'^^ 


GM 


T 


j>3l 19 r j^ ujj^ : - 2013 ); (10) /Mtoiill 




4 l g^3a 4> i h = 700 km j' C5^ ^jjb ^ q:^ jVI (S) 4^^ '\U >. ^ \ jA jjAi 

• cr^o' <->^• ■^'J^' 4 ^ *JJ-^ 14.55 

^(j£jJa]|^ ^3} ^)-akll ^Lunll ^Lsuuj (Jl<j - ]^ 

4 ^3) ^).akll 4^^)^ g ^^Luii]| ^Lsuoi o^LjC- UJ"^ JaC-i -2 

^3) ''3->j.--»VI ^)-ak]| 4c.^)jaj V kl^Aj _ ^3) l]->j.--»VI ^)-ak]| 4c.^)jaJ V kl'^Aj 

^Isjoi J 4 (J^f~-l ’' 1 - 11 I jLuia] j* l_ j 

n _j]| 

(S) ^)-ak]| 4c.^)ja) (jl (j^ 4 (jjJ^ (jj_'3a5j -3 



ijJa jVl 4li£ M' 


G.M 


T : ‘ V = 


T 


cJ(S) 4^^ j-akll jj.i 'X's ; 4 r J 4 'X's u^ caI^I -4 


giijli (jiilijii: ^U«iii!l 


4^Uj 49^ c c f»^ : wybUI - UId - UU>d (9^ 
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(jiajVl 


rT-i2 

i s 


= 9.85.10'^'^ slm'^ : u'u:“-5 


. j^' Mt -6 

. G = 6.67 . 10'“ SI: - 

. Rj = 6400 km : jVl *■ - 

. T = 24 h : (j^jV' jj-^ - 


j^l i_Jc. 10 ^j3La JaJI) ( dil^Uj — 2010 ); (12) 4 >j|oj1I 


^‘‘11^ 4 -V . >»La£ Li^JJaI (__)jiAjai]| (J^JlJaC. ^Lukj (j_9^ /I 



oA^ill (J^Lk J)' 4_]akj]| J) 4_]akj]| (j-o jaJ C' C 4Jaij]| qa ojIa<j iiUjI j£]| JaHjj 

. At ^4^ ji' 

? p2 ‘ Fl (jj3 Wa'4l 3 v^V- ^ ‘ Fl 'Oaiill ^ ;_yiAjai]| ^ j-a J^J i}j^^ C5^ bLaJC-l - t 

? S2 J Si (j4^ La (_g-jAll C_ Uu-s -2 

D' J D (jj* ‘ _j-a]| 4c.^)jai]| Li.L' jia C J C U4*"^_j-all Li.nj|La (jl -3 

O ® J 4-'-^ CsAji^l jLul^I ^3 a Vi LiJjiU nil (J-^l (j--a /l^ 

^5-2^will^ 2* 0^)Ja3 (_La<aj J ^(__)jia2ki]| 



jaLsJI ljA.^ 1 (j^jjLs t- _'I ‘I ^ Li» 3 1 (^3.aja 4 F fi J ^_5Jl (__)jiajai]| J 

; <a!il3«JLj (jj 

G = 6.67 . 10'^^ SI cs-^j^' l^ 3L^I dulii G j 4li£ m ‘ (.>ia2i]I 4Jj£ m t F = G—^ 

r 

^j^' jj-^ T . (6 -l 1^') T^ = f(r^) uA2' f^j "satellite" ^ 4 ^jj Jla^iuiU 




. ijJji i C |9^ : wrifaalJI - - ^U>d (9^ 
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tLilljll /I 

^ jjo) V (j-® (J-^ *jW^ ‘ (JLaAb j i-iSi j^l ^jj/2 

]V[ ‘ G ‘ r T jjj j t c_j£j£JI 
r^ j T^ o^ ^ji /3 

r^ J T^ (j4^ ^ji /4 

]y[ (__^jiA2ki]| aIjS <iLa^ ^5 <5 1 Lil I LilajlL /5 

; 4i|*^”^o ’■* 

.1^1 J ‘- _ jLuiaj _J‘-''^'. Fj ^ Wo'41 J J^J - ( 1-^ 

yI ^IaaII F 2 4 Fj 

Si = S 2 : (jj^ (2 

0^1 Qjikl ^ D'D ‘ C'C (jj/iaLuLall ji jj£ J 4 C'C< D'D ‘ C5^=‘*^' (4 -l1^2i]|^ (3 

• V(C'C) < V(D'D) • c> j^' C5^ L>^A^ jll 
" ^jC- L_j£J ajoj jIaII 3' ^^ ^ ‘'5 < C_j£" ! C5^ ^ 4.5^ i^^’''. (^ 1~S-^ 


T = 


I47iV 


GM 


‘ V 


.jaioLall l^A oc dj^ 4 T^ = a r^ : uj^ '4?^' c> 
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■'2 r/„3\ 
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sjl^ T" = f(r0 u42' (3 
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4 7l" 
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]yj — F97.10^^ ^ _'d J 4 4j^)iaj]| J AdLiJI AiUaAj - ^5 
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j (oLi^SU ^^1 

__1_±i_ 


(JAxJJ Ja-ui j 




^JOJ 


..^1 IaJ^ U:H ^ V''I n -a ^ ‘ ^ ~ ‘ ‘I Ja^^kjoj ^ljj| - 

.4 ‘ 

[ ' ^ I ^ t '\i ^\l ^ 1 Li-v \l ^>!->■ 0^ ^_j£- ^UJJ J 



I JSjH SjS ■ 

i^ '\ip 1 Li-v \l ^_jlc- (_p3jVI A-^lj p _j ” 

P = m g ! A^lju^l (jaj g ^^Ixjoi ^ p oja ^ ^ '''''' - 




. uia c c |9^ : wrifaiiJI - UId - (9^ 
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0jj (34-cJ^**' ^Ja-u) (_5-lc- (_5>i j-aC. j lIljIj (J-L^ (jj-^ (j-J^ Lj^j)'^^ ^Jajoi jl - 

AJaSj (J£ ^Jajoi jaC. j AlLlj (Jaj]| 

^ <Jaklll oAj^ Ajc- g AjA-ui Aj_/Ja^Vi (J-i^ 4_]a^ ^^A JYI AJllH^ ^ ^ ^ ^ ~ ‘ ‘I (J^ ^sAjuj - 

; o^ljaJlj 


P = mg 


♦ * ** * * 

I Aa^IJ ■ 

■ Cj*' AjlSIj (Jxa] ^(_JjLu) jI (.]^Lo ^jAX-a ^ ^ ^■‘•^‘^ cJ^ - 

A_llc. J (J^ ^jLuiJ 1 _5_^ *A ^ ]//[ _j 1^ 4-l]^Lki 0(__)j:ALa^jl Ajtalj ^AaIj - 

; ^vIslILj Ig-ic. 


n = p vg 


.kg/m^ _j ^Lai] ^aJj^I ; p ; 

.m^ _j ‘- _ 4i ^\l piLi-vll ^jLuiJ J ^Lall ^ 

.m/s^ -J j^ : g 

. Sjfi ■ 

. 'll ^ 11 pILi -VII (J£_ui J ^La]| Aji^nlaJ ^1»55 ( A-^Jajoi Ac .^^a ^^ s.^xJ ^La c!l^)a2L ^ ^ <1 ■ ^ (_J£ ^jJa^ - 

^Jajai]| ^^ 1^ J 

_Ac.^^jai]| AjI^^ j_g 0^ A-x^ - 

a ^ i ^ 1 A-ui^lx^ i A^ ^Luj aA-LaLa^lll]| ^a.A^ ^^11 A^Aoj - 

; (jjILi]l!l]| (jj5ll 11 I^La SkxA Ac-^^joJl ^Vaj i-^llS^ ^jc- ^jj»5ll _ 

j- = ](^Y ! A.-®^ A-AjoiLilLa aA-a^ U_5^ Aija_Aa (j_9^ 1 -a ^V- • 

j- = kV^ ! Ac-^^joJl A.-a^ (^ AjjojLlLa aA-a^ U_9^ ‘^^)jai]| A-a^ U_9^ LaAic- • 

_ Y (__)ji£ljL-a y ^Lsij^l ( (jj5ll -VII ^5K _ 

• aOa^^La 

^f .\4 4. ^ll A LL'-v*^l Ja^^Lui A \aMJ (JjIA jlx^all ~1 Ja 


(l)0:fi»^l 


t p' A_LaaL^I Allla£ ^La t p = 8.9 g/cm^ 4-LaaL^I Aj]j£ J V = 5.0 cm^ A-aa^^ Ula^a 1 UK ^^-aiU -2 

: g = 9.8 N/kg 

^-tatl'^ll IA^ (Jij L. 

. p' = 1.0 g.cm"^ aUJl jA ^La]| UJ^ ;__>jiAiaU.jI Ajiil.^ A-a^ L_ 

. p” = 1.3 . 10'^ g-cm'^ : ‘•Kia. ja ^UJI l^ ^jj^j ^1 aJUJI ^ J\ a^ l_ 


IJOI^I -I 
AjoI^I -L^ 
lul^l —^ 


P = mg^ P = pVg 


;d-i4Alll 

; , -> tM ->l l (Jaii -2 

; ]jj^ A-a^ t-. 


giijli (jiilijii: ^U«iii!l 


(j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d |a^ 
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m 

p=y ^ m = pv 
m = 8.9.5 = 44.5 g 

P = 44.5 . 10'^. 9.8 = 0.47 N 




; g.Lall ^La]| AjlSI.^ 4 .Aj 3 -L^ 

; 4 j 1 c. j ‘- _ 4 .^\l ^ 1 Li-v \l <!\ja ^Aic. j^Lall (Jaj AjlsI.^ 

n = m’ g = p’ V’ g 

; <iaj i^\ i ^Lall (_3^-a J f'Lall j^ja*.a]| ^->j.j,i'^\I f.La]| 

n = p’Vg 

n = 10 ^5 . 9.8 = 4 . 9 . 10 '^ N 

; f.)_jA <iIa 1 I (j_ 5 ^ j^AiA^jl 4 j«.al.^ —^ 

n’ = p”Vg 

^' = 1 . 3 . 10 ■^ 10 ■^ 5 . 9.8 = 6 . 37 . 10 '^ N 

; .jLa 'ft****^^ jf *«i «H^| Ja^^iaJl dauA^^ * 

~ J . V = 5.41 ~ J m = 19 g 4 _ 1 j£ 4_1 ~^‘I J 4 _la^ 4 9 J 9 -N. clllj j!^ 4 jiJjI (jA ^^j£a 4 n» *' _ 

Ja(_J^L^ 4 j|jj.ij 4 l^-v \l ^AJolJ V (jl _5 t JajLaJl (jA 2111 ‘^*4 ^I_sl^ 

42^Lkjj «A '4 -V. LI 4 



(JjA^I ^'^Aj dlljcJj-aJ ” 





. uia c c |9^ : wrifaiiJI - UId - (9^ 
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(jj| (J-Sli (J-Sl J 4_j|^l (j£jai_J SAjI^^ILo 4.^0^ 4_^ I ^^Laijl jaLJaj ■ 

~1 Ui'4l^ _ 0 ^ 1 ^ 4c. jLulLo diLj 

^ ^5 J 4i^^)All oAA (_g_a Vg = 2.0 m/S 4-JA^I 1 AjjIj 4c.^)jai]| 4.a^ 4^ (jj^ ’ jaOaj ■ 

4 dlLj 

I Ja^jiuii] jjAAll 

(_yC-A_i jIa^Lo (JAai ^ Ui-v\ Y = Vg M jl-^' -^= 1 ^' f = kv kJU. ^ t = 0 kJi .aJ]| Ajc. v(t) 

s 4^1 j 1I 4!iA^J J _j 41 3^^ jjkuW 34'“^^ 3^3^^ 

.:i.ur4 iii dl^ujl ilwj* 

dlLj ^3 ! 0^)j23i-all 4 Li^I - 

133 '*^" ^ ^ ^ ^I <4u)^|3| - 

o_j3 j ]//[ (__^ALa^^l 4x3)A i P (JS^I | 4Li^l o3^^-all 4j^^LiJl ^- 

• f 

; ^jj3.1 j^3' - 

2 : F,^t =maG 

P + n + / = ma 

; ^Qz^ ^_3c. 4jc.L3ijai]| 33*^*'/ 


0 




r 

n 


{ 

• 


' 


2 ’ 

' 



P-H-Z^ma^ 

dv 

mg-pairVair-f =m — 


dv ^ 1 j_ mg-PairVairg 

dt m m 


f 0 ^93 3^43^1c. 4 I 4 Z ^5\l 4 Sa\ * aW 3^-^^ 3^ ” 

: f = kv 3?^' 3 ^ ■ 

: 3^1 (_jaa 41 a13La 1| (j_9^ 


dv K mg-p,i,V,irg 

—+ —v =- 

dt m m 


3kjai]| (jao 1 ^ 1*^- 4^j 3| (_jaa 4jllkAatij klALstaO j 


t/X' 


v = v.(l-e-"^) 


m 


— Q 4 AAc. V = f(t) 3W^^ (jjiLax ^Jalij 3^^ 3* Uj,i*s^ J 3.Li.''''a> J Jaj)qj|j,i\\ X — - A 

K 

^131 ^3a3l L^^lLdl 


giljli (Jiiltjit : ilU«lii!l 


. (j^U^ uiH ‘ liiilMiaUj c 4Mt>aii (t^ : wybUI - - UU>d (9^ 
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dv 

I «A 4i >«1 a^ll aJjL3la]| (j_5^ V{ 1 Ac-^^joJI J - = 0 U_9^ Cm Ui'4l _ 


K 


■V. =■ 


mg-pairVairg 


m 


m 


Kvt = mg - pair Vair g 
KV{= pS Vs g - pair Vair g 

; ALa j Vair ~ Vg S Ajoiij jA ^Ldl 


Kve= ps Vs g - pair Vs g 
KV{= Vsg(ps-pair) 


V, 


Vs-g 

K 


(Ps Pair ) 


dv K 2 mg-p,irV,irg 

—+ —V =- 

dt m m 


: f = kv^ c> ■ 

(JjaO Al^LaLaa]! (j_9^ 


dv 

; AlLjalillll Al^Lstadl (_paJ_j*j]Lj (j_9^ V{ 1 Ac-^^joJl J - = 0 U_9^ CM ^Liai]| - 

^ 2 mg-p,i^V,i^g 

Yf — 

m m 

kV{^ = mg - pair Vair g 
kV{^ = Ps Vs g - pair Vair g 

; ALa J Vair ~ Vs cs-^*^ S ^Xa^l Ajoiij jA ^Lall 

kVt^ = ps Vs g - pair Vs g 

= Vs g (ps - pair ) 



; Aj^Lk a11_^ 

l.^a£ AlijJalili]| aI^IxaII (__)jiAlaa^jl AxSIj LiLaAl j f = ]^V Lj^^jaC-l lil 


dv K 


+ 

dt m 


v = g 


giljli (jjlijd : illaMliSI 


. c liillMilUj c |9^ : > *?iiilll - ^^1^ 4^1^ - (9^ 
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m g - k v^ = m 


dt 


dv 2 
m— + k V = mg 
dt 



m = 100 kg 0 ^ UljaL^i Jalay 

(J-a^ t v^ = 4.5 m.s ^41 jIj 4c.^)ja) 

^Lal Ja j)'kj,i\l (J^Li 

^l£2^VI S ja (ji ^n »\ (. 0 j ^^\li«Q\l (^jAc. Aijja^l 
(_JkkIi]| ^ '_S^)ia (j-a Aidadl 

g = 9.8 m/s^: cr^ . / = k v^ 




l 

, 

r 

f 


V 

p 

) 

’ 

1 

, z 




(j-a^l klV>aj ^4jili.a j 

ASi^^ Ac-^yui (jc. 4.jljJalij]| 4A.^13 la 1I -t 

J A \1 kr- 

AHjIj ‘ ^5 ^1 Ac-^^joA] (_j^-aJ lALa] _-2 

0j3 1^ (J^AL k tk®AjLA]| C-Aui^i -3 

;d-i^lll 

I <jljAalillll kl..^ljt..a]| - \ 
'5*' J (^jAAkA]) I 4_u)jjAall A \.a-v \l _ 
^^^jAJlc. ^ ‘ ‘I I AjojI jA]| - 

f ^j3 t P (JaiAl ; 4_i^jl.iAl ^- 

; (jj(jjjtaAl (jjjJaij - 

ZFext =maG 
P + f = m ac 

; (j_5^ (JiuiVI 4.iAa J ^Lkjj (oz) t3 ^J ^-ac-IjijAAI 4.3^\jiAI (JjAiklj 

P - f = m a 
mg- kv^ = ma 


dv k ^ 

— + -v^ 

dt m 


; ^A.C,^^jaAl ^“'1^1 «A.a]A5‘'.aH 4.ny95.L'.aH -' 2 , 

A^jAxa iAILSI^VI 0_9-3 ^^jAlHAlj J A^ jA*.a juai^l Ac- (j_9^ ^IAj i 5.ljj| (JaAll o^ 

(_J »''5.-^ 2''' ^ li >« .all Ac^yui ( 4c. jLujILa (^''5.!^ ?•'' (^ ^ UJ^ Cm 4^^)^! 5.ljj| J i AjJajI 

A.^ (jj(j^ls 0.1 _j*Al..j J 4 p = f oAjAAI (JaAll ^jLuia Li^^Ai S ^ 

• klL^I oiA 

P - f = m a 

P-P = ma ^ a = 0 ^v (^^) 

: k ^ -3 

^‘‘ '1 (JjA A Ui-v \ ^1 1 ^ i .<*v (j^-aJ 4_llc. J (J_)A^1..J (_^i*j!i V AAjIj F 4-a^ 

; (jj| J 4AjIj ^Ac-^^joi U_5^ 4JiiA]| jllij - 


giijli (jiilijii: ^U«iii!l 


(j^U^ uiH ‘ kiiilMiaUj c |a^ : wyfaUI - UId - UU>d (9^ 
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,. dv 

V = Vm = ‘ — = 0 

dt 


• «Aj\i>»1 a^ll 


m 


k = 


m 


g.m 


m 


9.8.100 

^ k =-^ = 48.4 kg/m 

(4.5)' 




4_uj| ^.all (jLaC-^U (j-a ^ ^Is 

4_!l]j^ f .\^ ^ ^ ‘ ^ ~"‘I ^ ^LuLJI Ja^9in \l 

4__La3^ ^ (_jLtt*J_uiLl tiJ_ j i m = 19 g 

^^-^Jj—^ ^j —^ ‘ (Webcam) 
uW^' C 5 -^ 'j'-s^ "Avistep" 
(S) ^daC. ^ jjo) cJ4-aJ (_5 aJ| V = f(t) 

((j£jJa]|) ^'^Aj 

. g = 9.8 N.kg'^ : lJ^ 

^(S) 1.1,) J| 4_llJaC. 4_3«_nJa ■5.5 *v _ 

. Jk . J ^liliVI t>aLki]| 

; LS^ .^LoJC-VLj -2 

Jajj^mW dljlj j i V{ 4c.^^jai]| -I 

^ Ui-vWl Ajc. J 4 I; = Q ^ Ui-vWl ^jLuiJ -L^ 

n = i2s 

^Ia]| ~1 1a'41 (S) '' ‘'?~ 4.3lJa]| 4.^^ — ^ 

^lUjl tj^Lki ^ ^jaUi 4.xjaILuLa is^ el1^ J I^^Jx!La (S) ^-4ix<a]| -3 

? ^1.^ J 

dv pV 

4_il!i£ i _i-Uaj (j^Lj (3 J - + Av — C( 1 --) ! ojl— i*JLi (S) 4_iljJalij]| 4_1.^13 la 1I (jl (j^ -4 

" dt m ' ' ' 

(S) jSjoi^l V ‘ 44Jli£Jl p ; (jl ^;£Aj 4 La^jL^ 

(jlc. _ f.\ _j^l 4^jlLa J (jLi. j.a-N.^i 4jLal.^ (jLaAl Aic. 4£.^^jai]| 4. .a (_]£jA ^jJ -5 

; d-i^lll 



; (S) ~" ‘'7- ^1 ^IJaC. j£^)xa 4^^)^ ** ~ 1 

: Jlii^VI ^lki]| 

4^aji!ljaLX 4_1 ^^)a]| oAA (_j_a 4_£^)^I 4_*JjJa (j_9^ 0.^1 jILa 4.C.^)jai]| (jl LaJ j 4 Ja^ (jC- y = f(t) ^ 

A Ui5' I (jj.^ (j^ 4c. jLujILa 

: ^Ia]| ^lki]| 

<yajaILLa 4.xiJALuLa 42^^^! ^ (jel 4 4AajVI ^ L5 j^J:J ~ja5■ n.a jjc- y = f(t) 4.5-4^-^^ 




. 4^Uj i c |9^ : wriMlI - UId - (9^ 
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2015/04/20 : - (4) j <da» jjba 


j JajxHAll dljlj J (. V| 4£.^)jal]| -i -2 

.t = 2s ‘ Ve = 19 m/s : uW^'t> 

: t = 12 s ‘ t = 0 ^p 

; t tcinOl J 4JiaJ]| 0^ Ajc- y = f(t) ^La-a (_5jLoba 1; AJiaJ ^ ^jLoij 


19 . 

■ t = 0 ^ tana = — =9.5 ^ a = 9.5 m/s 

2 

■ t = 12 s ^ tana = 0 ^ a = 0 

1 2 

E(- = — m V 




Ec=0.5 . 19.10'^ (19)^= 3.43 J 


;<iaj v = V{ = 19 m/s : uj^ (‘^'■^' j ^jl^l ^>1 


J i _(S) ‘- _ J ^^LsjjI 2)J■"' ^4jjl.i_uLll Aj]^L kjj A^aJiLoLa 4^^)^ CS"^ t-1 -3 

0 ^ 2* aI^jJu (j_9^ V ( ^.1^1 <^^)jai]| ^12 i al£ 

I A^4i^ta2l ^.^Lx^all -4- 
^3^ ~ ‘ ‘’7- ; 4ja)jjAa]| ^ E-v \l _ 
^^\j\lc. 0^n» \ ; 4ja)lj2l - 

f 0^ i E AjlsI.^ ( P (Ja!i]| I ^- 

; fjl (jjjlilj - 



£ F = m a 
P + n + f = ma 


P-n-f = ma 

dv dv 

m.g -m^^g-kY = m— ^m.g --kv = m 


; (oz) (3^J ■4^l3lJal]| ^^ilsdl (Jjisklj 


dt 


dv 


m— +kv = mg-Pai,V.g ^ 

dv k p,irV 

— + — V = g (1 --) 

dt m m 


dv PairV 

— +Av = C(l 
dt m 


dv 


+ —v = g- 


dt 

Pair^ 


dt m 


m 


(3^221 42j2ali2l ^.^Lx/all 


A = 


m 


C = g : ^ 


f,\ <EajlLa J 


(>jiALai^l AjlSE jLaAl Aic- 4.C.^)jai]| EE-s. ^ (J^joi -5 


La£ 4_lij2alilill 4J.^L3la]| (j_9 ^ 4 AjlSE j o ^ jLaAl Aic- 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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dv 

dt ^ 


v=gt+C 


I 4^1 I -2a(j-a - 


t = 0^v = 0^C = 0 ^ v = gt 

; ^ V = a t t> 4!l].^ljL-a i lAi-ttll (j-a ^)-aJ ~ja5in^ ^jc- y = f(t) ^ (jl ^1 






4Jaaj (Jj-a I<iAj IJ^Lki Ua^jLoi Jfl = 100 kg ® ^2-»'9- 

0^ 4Ja^jLoj f.ljj| _ 44 jI.^I A^^yui ^\ 4.ijaii]lj Q 

Ajtak (J-a^ ^ f = k V (j-0 t.\ 4^jlLa 

(_jAJa-a]| 4^^)^ 4_iijJali!i]| 4j.^L3L<a]| C_Jj£l i (jj 

v(t) kl^Aj 

. k ‘ m ‘ g ^jc. -2 

k 

. V = v^(l - e <-K2' o' 04^ -3 

^jLula] ^jk-v111 ojljaJl -4 

. a = f 2 (t) ‘ V = fi(t) 044^“^^' is^ <-J^ J fd*^' L>dj ^ ^j' -5 

^l-iLall 1^ o.l^j .^.1^ ( - jl.iLa]| ^ -aj'o' 4ijljai]| Ojl-aJJ 

m 

4JVAJ (_j.lla-all klUaC. 0^^)^ ^jl-jaii -2-(J^-^' (jW^' ”7 

^V) 

. k J g C5^ UW^' t> ^tliluil -I 

^^^Ua-ai] V^ ^^)jai]| L-Laial -L^ 


; d-i^m 

; v(t) kSy,^ 4 4.>.l9l]| kS,^l-aL-a]| -1 

2~'' I 4_u)j^Aa 1| 4Xa^l - 

^ 2j\l r- ^ i Li ; 4_uj| J.4I ^a^)-a - 

f 0j3 t P (Ja^l ; oO^^d' 4-i^jl-dl ^jill - 




. uia c c |9^ : wrifaiiJI - UId - (9^ 
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£ F = m a 
P + f = ma 

P-f = ma 
m.g - kv = m 


dt 


dv 

m— +kv = m 2 
dt ^ 

dv k 
— + —v = g 
dt m 


C5-^^' t34 


; (oz) t3^J 4^l3tju[i]| Ai/^lsdl (Jjisklj 


: k ‘ m ‘ g V £ 0 -2 


dv 


; <VlijJali!l]| AJjIslaII ^ ;_paJj*j]l_J i - = 0 ‘ V = V{ ! (jj^ Aic- 

..... dt 


m.g 


0 + —v^=g ^ v^ = 
m ^ ^ k 


k 

-—t 


mg 


v = v/(l-e ™ ) = -—(1-e ™) 


I 4 4.>«1 a^ll dll^l -3 


dv mg k -— -—t 

^ = ^(0-(--e«i)) = ge«i 
dt k m 


k . k 

- k mg - t 
ge”'+-.-^(l-e"’ ) = g 
m k 


4 4. >«1 a^ll 


t 


ge"'+g(l-e"' ) = g 

k 

m 


k 

-—t 

ge^“+g-ge"^ = g g = g 


a = 


dt 


dt 


= ge 


k 

-—t 
m 


^ a = ge 


k 

-—t 
m 


4 4. >«1 a^ll aJ.^! at .aW ^ .all 

• «AjUi-v\H o^Ljc, 

• Uj.d 


Ua^ 


■j (3f^ 


L&.a 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 
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■ v = v^ (1-e ™ ) 

k 

-—t 

■ a = g e ™ 


t = 0 ^ v = 0 ^ a = g 
t = Go— >v = V{ ,a = 0 


: a(t) ‘ v(t) -5 

; (3f^ 


(j-a J 


: C5^ iPj^ a 




U' 


il 
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ijLQjO i iJ iLoJ 


^ 09 uij^ : - 2010 ); ( 5 ) 4 ^^ >^1111 


tili j t 5.1 _9-^l ^_5-3 (^S) ^‘ ^ p ‘ ‘I ^ ^LujJI Jaj)S>j,i \l 4 _u)IjAj ^ (jL^iC-^U 4_k^a_^ (_j^ ^^Ls 

IjL^i^ jl^ "Avistep" jtJ"^' -^j-^ ‘ (Webcam) 4^j I j^\S JL^eL^U 

(4-(J^-i^l) 0^3^^ aJVaj (3) ^Uac. 3^^>® Ac.^)ja) (Jl<iJ (_5^l V = f(t) cr^ 



(_Jic. _ ^|3| J (S) '" ‘’?~ yUaC. 4^^)^ AjoJa ^.1^ - \ 

; (j^ 03^^^ LS^ jLaJC-VLj -2 

• Vlim ^-4^' /' 

_ — 0 4 h*\\\l ^jLuij /l^ 

4 jjl ^ ^ ‘I 4 ^l_iuj ^Caji/LaLA ASi^^ cr^ cJ13^ J (^) ^-3 

? ^1J J 

''' ‘v^ V- ^clILuil J ( Jaj)S>j,i \l ^l_jj| (S) C5~^ s3^_^^l {_$ 3-^ ‘ 4_La^ ^n.''4_3 l 3|^ ^Lilc-U -4 

^^3 ‘ c" l\ c.^^jal]| 1^ V 4^^)jal]| 4JV>^ 4 4. >«1 a5\l 

31c. _ f.\ 4^jlLa J 31-^^ 4£.^^jaill .a 3^2ki ^^ -5 

la^ 3c. ojUc. V = f(t) uWl' ^l^') 41 ^ja 1I o3i» : (0 < t < 7s) (1 

(^IJalljl 3H“) j3uILa A-ajaiuiA o 3^ AjijJa 3_9^ *'^^3^ 4£.^)jaill (jl LaJ j (. ^ 

jja-a (^3^J:J ^->35j,j.i<a (jc. ojLjC y = f(t) uWl^ ‘ (^3131 ^Uaill) ‘tL^^)All o3i» ; (t > 7) ^'31 ,al-la3l 

<y3aILLa 4^aji!LuLA o 3^ 4jij3a (j3 4x03*^^ 

a = 9.5 m/s^ (m ‘ Vum = 19.6 m/s (' -2 

4£.^^jalll ^312 '_sl^ ji J i _3^'*>- (j_9^ 3^ ‘- _ - (3 

; (S) f>'“'i'>l' s^^aII ^^ 3!' 33*°*^ (4 

i.Af3l QA tjc. 0jbc. V = f(t) (5 ‘ — + — V 


dt 


4 iliJali!lll 4 J.^Lx.3I 


m 


V = 3^*“!' 3* Ali].^l*..a 


giijli (jiilijii: ^U«iii!l 


uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 




























































































I 13 |: 


2015/04/20 : - (4) i JajS - 


j^l ^Jic. 14 r J^ ujj^ : ?• - 2012 ); (6) 


(. Ijiu) 4£^)^ iJJlc. 0^ n» 1 (jjj jAj 

I; aI'^A^ V 4 \1 l^r- ^yji (Jj-oJ ^3 ~l!^ 




4i44L4 

L L'l; 

i:-.4ArA:;r^.!:L:;:.:7;<:.-r; hv-,- 

tiv:4"7^fiV:-£LLkrtvrlr;i'Ht2iirH^ 

Si^ fHgs^Kyfias^sa 

fetetaiSisSPa 

v,:i; ■.>'."*:'r;':,'3'LA.'' 

■4;l4-''t4‘4^44 

-,,; jusj 

ttjSf 

SPSLi|/upL; 

si. t 

ppr 

;A;1.4jA.li;i 

ts/3;ii4 
, /M 4, / 

t _’-i A irrAi.'l' 

’.:!ii'4..^i''4' 4?: 

■/■■.'iAAJ'/..-.Li»L> 


4.4-%-V.,- 

r^Bvw.igvitfafl’ rftmwaewea^^ 


: u4^' c> -1 
3o''\ (jLa^l -i 

V£ 4jA^I Ac.^)jai]| 4.-a^ (j^ -L^ 
^ ^5 n 1 L^ IiLa _ 1; = Q *A IA-v 111 ^UaC. ^ jLuii Q^q C-Jjoi^I —^ 

? ^Jajo) (J j 4ii^ ^ jLuii]| La -J 

? — 3 S 4Ja^3]| ^Uall A-a^ U_9^ ^ ^ 

^ 11 Lir- jaLuill Ja j)'Lj.i\I 4^^)^ V(t) LiLi-s. ^ 1 jaj^ (JlLa -2 

m = 30 g : ^ ‘ g = 9.80 m.s'^ : 

•• • •• % 
; j dij^l 

ve = 4.9.4 = 19.6 m/s ( 4 ^ ‘ t > 9 s : ^Lki]| ^ 0 < t < 9 s : jaLki]| (I -i 

. j' u' ^^Liiuij t ao = g u' ‘ ao = 9.8 m/s^ (-?■ 

4_!ijlj 4.c.^)jai_ll tiJi f.l_ij| J ( -3 < 44 ^ j^jIaJI ~1 Li'4l l"\ (jl (jl_i2l f^j-A ^jJaJL 

dv 

^Ja-uj (JJ J A-liaJ i^IIa^ j jaj|.i]| jaUai]! ( 3- — - — 0} ^ jAt^a ^ jLula]! aJc- j 

1 . 

. E(-= —mv^ =3.1J (-* ‘ lP=j'^' 

A-JtSl.^ J t^lL^i^VI i_S _9-3 4_l!LaILa]| <ildll^^Lj .i_9 -^J ^A£. ^^l_!i]lj j <il_ 9 -gJl J-^J 4_J ^ aj ^l^)_all ^2 

tilj f.l_jj| J i (J.a!i]| 0_jj ^_j_3 (JAaJJ A-IjIj 0^jJa_ij A-lL^I A-lL^ i (__)jiJ_lA^jl 

^)-A^ ~ja5.L' .n (_j.C. ajj\—^ (jil v(t) Li Li-n. .all i 4c.^^ CjJ'^ ^UaHjlj 4c. jLuiLa 4.-aji!LuLa 

. V = at (J^-Li]| ^j-a 42l.^LL.a Ia^I 


(^47 r j^ J^Q ; (7) 4 >j|ojJI 


(_j-3 4JlJaj«Jl (__)ji^Aj i f.\ (__5-3 Li'a...'ll j^l = 57 g ' (.>Lj 1; = Q 4_Ia^3]| Ajc- 

(JLujVI 4-^^J-a J ^Luj ]^ ^‘‘ ^0,k) ^LlaIL ^ I '^ 3 '^' ^ *v Li . nil 
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; 4_lll!lll 4jiiJalili]| ^JlJaC. (ji AjujI 

.2 


dv 

— = A-B.V^ 
dt 


. B = 0.02 m ‘ A = 9.8 m/s 


? Jaj)S>j.i\l ^Ljj 


— ; AS^lsJlj ^ 1 ^^.•'.•‘i ( 1-^11 ^5-v I a1 ^ ^ <^ljj| 


aoAkjj I_^ ooAui] A.ij|.^VI A.a^l ^ -1 

? JajLuJl aLjjl ji]| 0 ^ oAkjj (_Ja ? S^)£Jl (_ 5 -ic. Ai2a.a]| A^jLiJl ^La -2 

_ — Q A Li-v 111 Aic. S^A^I AlUaC. ^jLuiJ Aaj 3 A 4. >«1 a'^ll (jLax/Luilj -3 

<iLij| (__5-ic. A ajLi^ll A4^jl.iJl ^^A.^1 (jL-aAl (jAj| ^5<5 .nl j ^(j^l.3 ^ = Q Aic- -4 

1 AjojIjA 

V^ AjA^I Ac-^^joJI A-a.l3 ‘ «A 4. >«1 a'^ll ^.^Lxa]| (jLaxILuilj -5 


^Ll]| (J£ju[i]| a 1 (j-a^l ^VAj V dllj^ (J^ cAW^^ 


u) -6 


v(m/s) 



L^^LLall ^aJALoL^all Ia^ j ( t = 0 ^ Li-vWl Aic- ^_^L^a.a]| (JAa -I 

aIaLx^ ‘ t 00 Ajc. ^ <*v '<^4 

9 .. '95wi^\I A^^jJ Aa.^ -L^ 




i =• n 

u'^J‘ g- —= a(t^0) 


^__)aL^aa ^Lil a5 A Lia*' a \ . ^1 M A^I ^^all A Li-v4l ^.a>j,i 1 ( _ -L^ 

ALc. ^'<^'<^11 ^^44 L^jlLall ^sJALoiall j t = 0 V(t) 

A 41 Aa^ A^J^ t t = 00 

. g = 9.8 m/s^: cr^ 

; d |*^**^o 

A_jiilA t p = m.g : p JJ^I (2 ‘ f = 0(1 

‘ n = p^jj..v.g : n 

. Pair ‘ g ‘ m : UJ^ ( n ‘ P) OHJ^' OJaIa 

. ao = 9.8 m/s^ (3 

P - n = m.a^t^o) • ‘ P + n + f = m a(t=o) (4 

. n = 0 : lP=:3j*^9 uj^ g = 9.8 
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Odl^l i jAl\ 


£ 

glo-fjl >oLjuul:>\U -bo-Q-judJI 


yUl Ja j'***«U J 


«A j\f-- f.\ dllj^Lj (jLaAb I_$\ i Ja^ -llaj 


' -a ^V- ( Ja 4 j| ~(jc. (J 




(j-o Iiq = 5 m ^ (J-^iI a.^ u» ] (^O) t = 0 'tJa^Jll Aic. IJ jaLuj (^3} c VVs'i 

. (l-J^') Vo = 10 m/s ^iiui 

0^)S]| AjOjJa - 1 

(jSjudJ t-'1 kk-i. ^ Jl<j t z(t) ‘ Vz(t) j\l LjJjSI -2 

(_pajVi A-AjoiilLj e^)S]| »\y ^lijjl ^ i -3 

^Alc- ^clILuil ^ ( ^_pa^Vtj ^lAJaj.^1 <0a^ -4 

. g = 10 m/s^: ^j:J 
; d-i^ailll 
• AjtnJa 4_u)l -1 

^ ^ ^ajoi^ I S^)jlAs..all AIa^I - 

Jaj)Sj.j.i\l oA<j (_J^l^ ' ^ ^ ; 4_uil jaII - 





. ijJji i c |9^ : wrifaiiJI - - ^U>d (9^ 
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: Cyji^ - 

Z 4xt = mao 

P = ma 

; OZ (_53j A^lsij^l <a!)l*Jl (Jjiiklj 

- P = m az 

- m.g = m az ^ az = - g 

(jj| ( pja^LLi ^ o^Lula (jl Laj j i CIljIj (^S) ^■V.L.Ll ^ Jl ^jLulJ ijj^. g jl jj£ 

pi Ui5 4 j ^AjilLulA 


‘ v(x) ^.^IjLA I.^-^ t v(t) ‘ V y (t) 4 CllV.^1 —XaII -2 


Lli^ 


az = - g 
Vz = - g t + C 


t = 0 ^ Vz = Vo 


Vo = -g(0) + C ^ C = Vo 


Vz = - g t + Vo 


Vz = azt+ Vo 


4 Uu'lllj (JaI^ 

; Jaj^)jai]| (J_)A 




^jI*a Aaa j 


. ^jaJl ^jLuiJ jA az 

: 4^4^- 



z 



+ VqI + C 


; .liia tj-ojll AfuiilLj Vz(t) (J-ol^ - 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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I (_j-a 


t = 0 ^ z = 0 


0 = -^g(0)^+Vo(0) + C' ^ C' = 0 


1 2 

z = -2gt +Vot 


z= 2 ^z t^+vot 




ho 


T 

m///M 


V//////////. 





_ ^ jLujj jA 2ii 


UjUj- 


; 0jill ^ plijj| -3 


hs - ho + ys 


’^ys - " g-ts + Vo 

0 = - 10 ts + 10 


: Vy(t) ^ ‘ Vys = 0 : uj^ (S) ^lijjl Sj£]| ^ 
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10 ts = 10 ^ ts = 1 s 


2015/04/20 : - (5) (jjjLoa j gflj* - 


: y(t) 

1 2 

ys - - 2 S^s + vots 

ys = (0.5. 10. (if) + (10. l) = 5m 


hs = 5 + 5 = 10 m 


I <Oa^^La 

; P Ale. (_p3^yi.J a^)^l 

• y(t) ‘ yp = - ho = - 5 m '+3-^ 


1 2 

yp - - 2 gtp + votp 

- 5 = - 0.5 . 10 tp^ - lOtp 

2 


5tp - lOtp - 5 — 0 

A = (-10)^ -(4.5 (-5)) = 200 ^ Va = 200 

10-10a/2 r- 

■ = 1-V2 = 0.41s (u^j^j^) 


tpi - 


tpi - 


10 

IO + IOV 2 
10 


= 1 + V2 = 2.41s 


VyP — - lOtp +10 

Vyp = - 10 (2.4)+ 10 = -14.1 m/s 


I P Aic. 1 ^ «A Ui-v \ e^j^l Ac-^pu) - 

: Vy(t) lP+3j*^W tp = 2.41 s 43-4 
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As ^ y:> 


1 ^ — Q A C_ l\ ^->>J,I (■ VWl ( ^Q ^ i ^ j } L 5 ^al*-a dll^lA^VI Ia^ 0 ^ n» ] (^o) ^ U^ ~ 

^L'^ j^-N.^1 -iLxSlj j ^ QX (X Lg^l» til j^Ak-aJ i Yq A^IALI Ac-^^jaiJ 



^ Ajc. (jj| i l—jSsi <^^)jai]| ^IjuA oAic. (j_9^ J .(^S (J"^ L-Ak-a]! ^ajkii^l ^»In ^lijjl ^AaC-i ojjAl - 

; 0jjAl 



( (3 ~ ‘ (^Al (_5j)5k>i^\l P ^jLk^aAl AJaSJ j Q l sAll AJaSJ (_j^ ^IjolAI ^jA L ^aAI - 


L = Xp 


I ^^jirAL ^aAI ^^jij Aic. (jli ( (3^ljai]| (J^jAI La^ I_sAll j^-Aa^_JjJaAa CIiIjjIa^VI Ia^ U^ J 


yp = o 


; 1 -4.^^ 

^ tjj^a a = 45° (j^ sin(2a) = 11^ LiJic-l t Vo ^'-^V' ^s^Aa^ 5^ J^l ^ _ 

: JIAI JlkAI 
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71 ^ . 

: (J£^l ^ Li£ (— _ (x) t a U:HJ j' c> C5^ - 



; (.^ J + ^'** , V^'** ) ^* 07)1 iidlla * 


1 


4 _alJa j — mV ^Ua (j-ojJaJJ ^ ^ ^^ (_pa^l + ** a ySS ^ «A l^-v \l ^Ija _ 

; (^(_paji + 4ijia^ aIa^I ^Ua (jc. g (_gia i. Epp = nigz ^Jlij 



+ mgz 


E = E(;; + Ep 4-J^I 4_3lJa]| Ia^ j £p 4_Lal^l 'LsUall j 'LsUall (_j^ (_J^ j^jJaj] ^ 4 _u)IjA1| - 

; A-^jJadiljl-^l 2liJac.| aIa^ {_$^ yi-^l ^_y3 ^ (_pa^l + ^ 



giijli (jiilijii: ^U«iii!l 
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^ m (S) t = 0 4 Ajc. L_slaj ;_pajVI ^Ja-U) ^ hg = 5 Ill j' ^ 5 "^ O ^Jakj (_ya. 
j_^ t ji Ia£ j c 5 ja J£ t oi = 60° ^j'V q = 20 m.s'^ 

Q A Wo‘41 Aic. (_Ji-al_ji]| j Ia^ 

. g = 10 m/s^: cr^ 



AjOjJa 

(J^jjaj t" <11^1^-s. ^ (_J1 a i cIiVaIjlaII -2 

AllxjnJa (j^ j jLuia]| ^aIsl-o -3 

(__)Aaj^U A u Li'll J A i In ^lij ^ i -4 

iAI]^ J L C^A^ A^jS -5 

0^O^j '_C-^A^I ^(j^ a£Ij -6 

oy J C5^ 0^)^l JajLuJ L' AjiaVI ^LuiaII C_Aut^l -7 

(J^ (JAa i ox _JJ A£.^pa) (J^ ^la-klu (_5-2]| 4 _JjI^I j ‘ N ‘ P ‘ S _j-a 1| Ajc- ^yui C-Aut^l -g 

r 1/3 

tan60° = V3 ‘ sin60° = — ‘ cos60° = 0.5 : lJ^. 

; d-i^lll 

; 

I <Cuj jjAaII a l^-v\l _ 
0^ n» \ ^*s3atj,i ; <Lu)l jAII - 

P (Ja^l ; o^yAll 4_i^jLiJl ^- 
: - 

^Fext = n'a 




. c c |9^ : wrifailJI - - ^U>d (9^ 
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P = ma 


Pj=maj 
Py =may 

0 = max 

-P = ma„ 


• (^y) ^ t3^ j ‘Sjc-istj^i (jjiskij 


0 = max 
-mg = ma, 

ax=0 

av=-g 


ax=0 

av=-g 


Vx= Cl 

V =-gt-KC2 


<<ajajia «A ^ <951 l.^ OX (.5^ S^)^l ^ -a _ 

A Ui54 J o^ijilLa «A ^ '95 1L' ^ Oy (.s^ S^)^l A^^)^ ^9 ^ -a _ 

• Ajia^l 21 j'^jIjla]| -2 

‘ ILiLuj Uj^ 


Aij3 A Uu'iILj (j^^)ia]| (_3-al^ 


t = 0 


Vx = Vq cos a 
Vy = Vq sina 


Vq cosa = Cl ^ Cl = Vq cosa 
Vq sina = - g (0) -I- C 2 ^ C 2 = Vq sina 


Vx = Vq cosa 


Vy = - g t -I- Vq sina 






• Aj ^j 




c c |9^ : > tfilllll - (9^ 
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I Vx = 10 

1 Vy=-10t + 10V3 

X = Vq cosa t + Cj' 

1 2 

y = - 2 gl +VoSinat + C 2 ' 


. r x = 0 
t = 0 ^ r j y = 0 

'0 = Vq cosa(0)+C^' Ci=0 

,0 = -^g(0)^ + VoSina(0) + C2' € 2 = 0 


X = Vq cosa t 
1 2 

y = - 2 gl +VoSinat 



UjUj- 





Ai23 


(_j-a 







. ig^Uj igJJb c c |9^ : wriMlI - (9^ 
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X = 10t 

y = -5t^+10V3t 


t = 


X 


Vq cos a 


lx X 

y = - o g (- f + Vq sina (-) 

2 Vgcosa Vgcosa 




<!Ll*j2a j jLulaII -3 

: X = f(t) t> 


: y(t) iJ 


y = - 


2vo^ cosa^ 


X + tana x 




y = -0.05x^ + Vs X 


^Lukj aJjLx-o j 

; a^)£Jl 4»\n plij^l -4 



hs - ys + he 


( 1 ) 


0 = - 10ts+ lOVs 

10 ts = 10 Vs —> ts = Vs s 

ys = - 5 (Vs V + (loVs ( VS) ) = 15 m 


. VyS = 0 UJ^ ®JJ^' (S) 

: Vy(t) *j4*^' C5^ L>=:Jj*^W 


: y(t) lP=:JJ*^W 


giijli (jiilijii : ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - (9^ 
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hs = 15 + 5 = 20 m 


L = Xp 

0 = - 0.05 Xp + Vb Xp 
0.05 Xp^ = VSxp 

0.05xp=V3 


20V3 = lOtp ^ tp = 2V3 


■ tp — 2 Vs , ts — Vs 


; (_[paj 

(_p3^^U A Utilllj A i\y ^ ^ j 

: ls^ -5 


.1^ ^LuiaII 4j.^ls..a ( yp = 0 : uj^ (P) L^-^' ^ 


20V3 m 


; (^gA^]! p j[A cj^V' - 

: uj^ x(t) SjW*^' Xp = 20Vs : 

p jh *■ ^ p^glj 0^5 .cj' Cy^ 

; ILLuj Uj.^ 


. tp — 2 tsi u^) 


! (oy) J (N1 cV^ JajLai ^-i~^ (j^ AjlaVI ^Luia]) -7 

] ^LuiaII ^aLxa (_paJ_jjt!ill.J yN=-ho =-5 :M 

- 5 = - 0.05 Xn + Vs Xn 
0.05 Xn^ - Vs Xn - 5 = 0 
A = 4 ^ Va=2 


^N1 - 


^N2 - 


V3-2 

2.0.05 

V3 + 2 

2.0.05 


= - 2.67 m (ij^j^ja) 

= S7.S2m (Jj^) 

. S7.S2 m (oy) jj^' j (N) l>^ cV^ ® J^' Jajiui ^LuiaII jaI 


Vx 


U 1 . 0 J Aij'V' J N‘ P ‘ S Ale. Ag-^paj -3 

; QX 4.c.^pal]| plxjol 





. ijJji i c |9^ : wrifaiiJI - (9^ 
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Vs 


( 


Vxs = 10 m/s 

Vys = -10(^/3) + 10A/3 =0 


Vc = 


Vs 


= ^l(10f+(0f =10 m/s 


VyS 0 

tan(as) =-= — = 0 


xS 


10 


as = 0 


vp 


v^p = 10 m/s 

Vyp = - 10(2 a/3) + 10a/3 = - 10^/3 m/s 


: (S) 




V 


C 5 ^ ;__pajj*2]lj to = Vs s : 


; Ale. 

: V ts = 2 a/3 s : 43-^ 


Vp = 



■tan(ap) 



/(ioV + (-ioV3V 

^ = ^ = .V3 

-i V 


= 20 m/s 

^ tts = - 60° 


37.32 — 10 tjy —^ 4 — 3.73 s 


; (N1 f* Ale. 

: x(t) lP=:3j*^W Xn = 37.32 m 4-^ - 


VN 


v^N = 10 m/s 

Vyj^ = -10(3.73)+ I 0 V 3 =-20 m/s 


: V lP=:3J*^W 


Vn = 


Vn 


= V(10)" +(-20) =22.36 m/s 


tan(aN) = 


V 


yN 


xN 


-20 

10 


= -2 


= - 63.43° 




. ijJM C C |9^ : > tfiiilll - (9^ 
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y 



_ •(3)OJio:ilj 

— Q 4 Ui-vWl Ajc. IjSsI l_ ^Jajo) = 405 m C5^ dlLlj|.l^VI Ia^ Q aJoSJ (_j-a 

f.1 _9-^l (J-a^ t ^(_J^2ki]|^ ^Jajoi (_j-a ]y[ A Wa'^l oL^Lj ( (j AlillJaC. (^S) ^^ 

. g = 9.8 m/s j (S) 


O 







^ ▼ 


X 

--► 




; A^l ^jjj^ -1 

. Z(t) J x(t) j^' u^iJaU^I -\ 
z(x) jLula]| ^aIsi^ -LJ 

]yj Jaj)S>j.i\l ^JaSJ ^^^JJjIa^I A^jI -2 

(jAajVI (jjAii.^1 -3 

; d-i^ lll 

: v(t) ‘ x(t) L>f^ 3^' ^jjIIaU^I -i -1 

^3^ ^^ ~I 4-uj^^Aa1| a l^-v \l _ 
^Mlc. 0^ U» 1 ; Ajoil jAII - 

P (Ja^l ; ^- 

: Cyji^ cs-^'^' UJ^'-^' - 


. ijJji i c |9^ : wrifariJI - - ^U>d (9^ 
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^ ^ext ^ ^ 

P = ma 


Px=maj 

P^ = ma, 

0 = max 
P = ma^ 

0 = max 
mg = ma^ 
; ra ,=0 
a,=g 


Vx= Cl 


Vz=gt + C, 


t = 0 


Vx=Vo 
V =0 


Vo= Cl ^ Cl =v 


1 - ''O 


0 = g(0) + C2 ^ C2=0 


Vx= Vo 
Vz=gt 


X = Vq t + Cl' 


• (^y) ^ t3^ J ^-ic-lsu^l (Jjisklj 


.1^23 Ajjoiillj (_J-al^ 


I ‘LajIjUjVI Ja_5^)j^l (Jj-a 






2^23 4 Uti'lllj (_J<al^ 


z = -gt^+ c^' 


. r x = o 

t = 0-> r |z = 0 

'0 = Vo(0)+ Cl' -> C'i=0 

0 = ig(0)" + C2' ^ C2=0 








C C | 9 ^ : > afiiilll - ( 9 ^ 
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X = Vot 



X 

t = — 

Vo 


1 


X 


z=-g(—y 

2 Vo 




; ^LulaII -lj 

: X = f(t) t> 


: z(t) 


z = 


2Vr 


X 


: 


x = xm ^ z = h = 405 

_ 1 

•Mickus^ 


^j's. .nil Vq “SAjl-ilijI l-v \l t-JC-^Ul (_5-a^ t — 0 4ja^J]| Aic- j ( 4j^l AjjlI 

. ‘4ll£l^VI c 5 ja j j' cUfj. c_p3jVI ^tJ=ua) ho = 2.5 m j' C 5 ^ c> 

^jJa yA oIa^ ^ Q ,y ) j4*-a 4 _uiI^.2| CLloJ (jj| (jj2l2]| (jjjl^l dJaC-l l-v\l 0 ^ n^-v5ll 4.10)1^.21 

^<2^1 .^} dil2l.l^VI Ia^ Aic. 42^2'^I Ia^ ^Ijjc-Ij j a \-v \l 


Vy{ml s) 


— 

U-J 

i 

1 

1 

i 

1 

i 

-J- 

i 

! . 

-J 

1 

. J 

"V i ! ! 

%.i ! .i 

- 

'W 

2j 

3i 

1 

1 

■ 

1 

♦ 

% 


j 

i 

... 1 .. 

i 

.A. . 

1 

i 

. .J 




\"V^{m[s)' 


12 

10 

8 

6 

4 


L 


i i i 

1 1 1 



!^ 1 1 

1 S ] 


1 e t 1 

SIS] 

fill 


SIS] 

SIS] 

SIS] 


« 1 • i 


SIS] 
SIS] 
-;--;- ^ 




0.5 


1.5 




A 1-v \l jLukj aJaLsoO C_Jj£I j 42^)^I 4j«_l2a (__)))^A| - 

! A^ji ‘ (A) J Ajo)I^2I (_5-1c- IaLojc-I -2 

Vq • 

. (0 < a < 90°) a ^j'j • 




. ijjji i c |9^ : wriMlI - - ^U>d (9^ 
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sin 45° 


y 


o 





^ ^ext ^ ^ 

* P = ma 


Px=ma^ 

Py=may 

0 = max 

- 

-P = may 

0 = max 

-mg = may 


a 


I ax=0 

Uy=-g 


I Vx = Cl 
1 Vy=-gt + C 2 


_ r = Vq cos a 

t=0-^ v|y^-y^ SiHOl 

r Vq cosa = Ci ^ Ci = Vg cosa 
I Vq sina = - g ( 0 ) + C2 ^ C2 = Vq sina 


(S) *^4 • 

g AjjJajVl • 

(_p3^VI ^JajoJ 4 \ L Li’'!! j A l-v 45» \\ ^ i • 

^ i ojj^I ^jL Aic. 4 l-v 4£.^yuj • 

A l-y • 

^AaII jL Ajc. 4\-v\l ^^yul • 

V 2 V 2 

^ ‘ cos45° = ^ ‘ tan45° = l : 

2 2 - 

;d-i 4:^111 

4i^l I 4 jujj^J1a11 4 i<a-v\l -; ^LuiAll -J 

^ ^ 41 <^- ^ ^^ ‘I I 4ja)l^^l - 

P (Jaj]| ; 4_i^^l_iJl ^- 

: iyj^ C5-^^' - 


(oy) ‘ (ox) j A^lsu^l 


.1^23 4 Uti'lllj (_J-al^ 


; 4^l2ijyi (Jy<j 




^Ax^aJ 4Aa j 


giijli (jiilijii: ^U«iii!l 


. i c : wybUI - UId - UU>d (9^ 
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Vx = Vq cosa 
V = - g t + Vq sina 


X = Va cosa t + Cl 


y = - —g + Vq sina t + C 2 ' 


. r x = o 
t = 0 ^ r j y = 0 

'0 = Vq cosa(0)+Cj' Ci=0 

l,0 = -ig(0)^ + VoSina(0) + C2' ^ €^=0 


X = Vq cosa t 


+Vosmat 


I .1^23 


; (jA 




: 


• y(t) ^ t = 


Vq cosa 


X = f(t) 


y = - o g (-) + Vq sina ( -: 

2 VQCOsa VQCOsa 

y =-—y x^ + tana x 

2vq cosa 


(jc. o^)^l ^Lukj 4jjljL-a j 

; Vq -i -2 

: uW^' C>® 


t = 0 


Vx =Vqx =10 m/s 
Vy = VQy =10 m/s 


Vq= Vq = V(10)^+(10)^ =10A/2m/s 


: Vy(t) ^ t = 0 


Vy = - g t + Vq sina 


10 = - g(0) + 10V2sina ^ sina = 


10 1 a/2 

IOV 2 " a/2 " 2 


a = 45^ 




: ^j'j * 

y = 10 m : uW^' t> 




{jiUk c c | 9 ^ : > *?iiilll - ( 9 ^ 
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I p «A Ui-v 1 > 

. Vys = 0 (jj^ *JJ^' ^jij - 

. ajj^l ^jL -diaJ ^ j ts = 1 c> Vy Vy(t) uW^' C> " 

; ^.jjJaj'^l • 

• Uj^ 


t = ts = 1 S ^ Vy = VyS = 0 
Vys = - g ts + Vo sina 

0 = - g (1) + 10 a/ 2 ^ ^ g = 10 m/s^ 


hs - ho + ys 


1 2 

ys = - - g ts + Vo sma ts 


: Vy(t) L>=:3J*^W 


; (j_5^ Ajjoiillj aI^I AjlI^ ^lijjl ^ ‘ ^jA 

yg 

• y(t) ts = 1 s : 


V2 


ys = - 0.5 . 10 (if + 10 a/2 — = 5 m ^ hs = 2.5 + 5 = 7.5 m 


Vs 


Ve = 


^a/2 

= Vgcosa = 10 a/2 = 10 


; plij^l tgk:-Ale. Ac.^)jaj 


VyS=0 


= V(10)^ + (0)^ =10m/s 


i aI^I • 

. L = Xp : uj^ aL^I ijxa jA L u'^ - 

• y(t) yp = 0 : UJ^ l5 -^' ^ - 


1 2 

yp = - 2 ^ + Vosmatp 


a/2 


0 = -0.5 . 10tp^+ 10 a/2 — tp 

2 

5tp = 10 tp —> 5tp =10 —> tp = 10 s 


Xp = Vosina tp 

^ a/2 

Xp = 10 a/2 . 2 = 20 m 


: X(t) L>=:3J*^W 


L = Xp = 20 m : jA u^) 




ijJM C C |9^ : > tfiiilll - (9^ 
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tp = 2 S 


Vp = 


Vt 


= Vqp = 10 m/s 

} 

jvy = Vqp = -10 m/s 
(lO)^-H(-lO)^ =10A/2m/s 


Vy(t) ‘ Vx(t) U4^w^' JallaiVU tp = 2 S l 5-^' ^ jlf 




. ijjjn C C |9^ : > *?iiilll - (9^ 
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ijLQjO i iJ iLoJ 


(^jJI iJlc. 08 ^j2ia JaJI) (ciil^bj — 2009 ); (5) 4^^ >^1111 

^lijjl ^_5-lc. J j^^y:i cr^ Aijjaia A 4Ajai]| ^AuiL t Aiuill AIjILo C-JC-V ja^ 

( (jaVl a =37° ^j' j (Vo = 8 m.s'^) ^jVl t> ho = 2.10 m 

0 (ox,oz) jVl ^ (xc = 4.50 m , Zc) : 41^21 G *j^' 

1 4 41 <^- 


z 



(JLoAI j .ijAuii A )n*\\ 42.a^VI Ia^ G n»<a (0X,0Z) ^al*-all ^JUaC- (Jjj^aI /\ 

. (Zc) 4^' /2 

(J£ ^tllLujI _ \g\«a\'^ ^jj.^ ‘ ( ^C ) aIuJI ^UaC- /3 

. (P) J (Vc) t> 

. (g = 9.80 m.s'^): 

; '•* * 

4 A^jjilLuKi ASi^^ QX ‘‘I-a ■ (1 

o^jjilLa A-ajalLuKj Q2 ^11 (_jAc. o^)^l ^ ‘I-a ■ 

1 2 

‘z = -—gt +Vosmat + ho ‘ x = Vo cosat ‘ v^ =-gt + Vo sma ‘ v^ = Vq cosa 


z = - 


2vo cos a 


2 X + tana x + hg 


Z (2 = 3 m (2 

: “CLa J = 0.70 S : ‘ tc Cj^ J *J^' ‘—^ ij^ C 4Jaij]| ^jL -OaaJ ^jc. (^3 

2.04 


. p = 18° <— tana = 


Cz 


Vx 


6.40 


= 0.32 ‘ V (2 = 6.7 m/s 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 




































I 2 l\-iAA^\ 
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(^ 13 r j^ ujj^ : { 4iiU^ljj - 2011 ) ; (6) 4 >j^o:iJI I 

( ^_pajVl ^Jajoj ^jc- ‘ OZo = h = 2.0 m j' t> 4-L?Jl t = 0 S 4Jia2]| ^ t 4laJl ^J ^ ^ 

. a = (ox, Vo) = 35° ^j'j l-^lj«2i 4 Vo = 13.7 m.s'^ 

. g = 9.80 m.s"^ J ‘ J ^jjjIj lU^ 



; ^^'s5>j,il 4 ( 2-(J^>‘ti\l^ cr^ U4f^^ 4Sj.Vq\l (jj 

<jljJalillll ^.^Lx/o]! -I 

4_li.a^l -LJ 

Z = f(x) n5l -2 

? ■''' '■’'V- \ Li 1^ ^ _ 4 aj.Vall JaAJaSJ ]y^ dll.^l.1^1 -3 

•• • •• % 
; dij^l 


1 


d^z 


dt 


y = -g ‘ 


^x 

dt^ 


= 0 ‘ 


dv^ 

dt 


= -g 


dt 


= 0 ('-1 


z = - 


g t^ + Vq sinat + ho ‘x = Vo cosat ‘ v^ =-g t + Vo sina ‘ v^ = Vo cosa ( 4 ^ 


z = - 


2 vq^ cos a 


yx +tanax + ho(2 


V]yi=15m/s ‘ (xM = 20m , Zm = 0) (3 




. 4^Uj 49^ c c |9^ : wrifailJI - - ^U>d (9^ 
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2015/2014 : 





{jiii AtiA 

_±± _!_ 


liD-cfcUft^ 


111 Aic. (jj-^) ‘ CX (J;^ (JjLo JluiA 

j ^ j' “LILIj 0^ c. 5_92 (ji ‘ Ia^ o^)jjaj rn 

. (S) 



iAIISIL^VI a_J^_ 5 AjOjJa (__)jjjA| - 1 

(JSjAiJ t" '1 ^ (Jl.a ( Aji.a^l CIi'^aIxaII C-JjSI ( lAllSl^VI ^ _'' -2 

. a ‘ g ‘ m ^‘^aj (^S) (JjUII jIuiaII aj Sja ^ -3 




. uia c c |9^ : wrifaiiJI - UId - (9^ 
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; 4jijjJa -1 


y 





2/ llxt = mao 

P+R+/=ma 


] S^)2Is^l AIa^I 

y 0j3 4 R ‘ P ^jill 

: Cyji^ C5-^'^' uj^'-^' 


• (^y) ^ (^^) (3^J ^!)laJl (JjLklj 

Px + Rx + fx = mi ax 

Py + Ry + fy = Hll ay 


J P sina + 0 - / = m a 
I - P cosa + R + 0 = 0 

J m g sina - / = m a .(1) 

I - m g cosa + R =0 .(2) 


: uj^ (1) c> 

mg sina- f 

a =- 

m 


a = g sina - 


f_ 

m 


^_^_lc. -Aji^uj-^ ^ ->3"u > i ^ (^s) 






^U^Lj e^ljilLa A-ajiLoLA (_JjLall ^ jJ 


giijli (jiilijii: ^U«iii!l 


. uiH c c |a^ : wybUI - UId - UU>d (9^ 
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a = g.sina 
V = g.sina t + C^ 


t = 0^v = 0^ Ci = 0 


j '1 t"4 1.^^ J 4-g.a^l dlV.^1x^11 -2 

; La£ ^ j\ j,tn\l ojL^ 4 = Clil£l£l^VI i\ j6 ^ 

; ^ um'41 j (j^^)Ja]| 

I 4_lj|.^VI (_j-a 

; ^ ^ j 4^.0 j 


1 

X = “g.sin at + C 

2 ^ 


t = 0 ^ x = 0 ^ C = 0 


V = g.sina t 


V = a t 


UjUj 



; ■A.iuiill.j v(t) (_tat£j - 


A^IALVI (_j-a 


: 


Ix^aJ <Aa 


i- . 2 

X = —g.sina t 
2^ 





. 49^ c c |9^ : wriMlI - UId - (9^ 
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UjUj 


! fS) LS*^ (_gj5j.j.i«a\l (Jx3 0 j3 -3 

; (j_j^ AiLuJl ^2^ 2 h“ 


R = m g cosa 


^^1_1j c!] 1 (jj>^ (j--a LS j"'**' cr^ \l (j-a l<ilAil (jj 4 Ml 3oC. jHlj 4_!11 a£ (A) ^">'>*1 > ” 

.Cj2 ^JllUaC. jni2 Aj]j£ (B) ''- ^ jSLkjd]! Ja jLaJl 

(jjJ (jIjjaJI Lgjl-^^Lj 4Jj^l aIa^ AHjIj ls^ J \ (_Jjl3 j (j^-^ ^ I Li-v \l _ 

_dljlj (_]1-^11 ^5-VI 


A 



. (B) ‘ (A) ^-1 

Jaj^l jj oAiuj -2 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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; d-i^lll 


; aXu^I AjtnJa <Lu)l 



l^jjj^ ^3^ ‘ C-^} (jj'°"‘’ U_9^ ' " j' 4 _Li^ (j_9-^ J 4_1j£J| J JaUalLa^U (_Jjl3 \l (jj£ • 

; j_g\ Jalij (J£ 1 ^ ‘ ‘'9'' j!l]| oAjuj (j_9^ l--a£ ^ Ui*v 1 (_j£ ^ jLula]! j 


ai = ai = a 
Ti = T2 = T 


^ ~ i II I 4 _u)jjAa]| 

, (_JsLa]l 0ji t Xj ^J^ ‘ P[ ! aXu^I (_5-ic. jill 

: Cyji^ C5-^^' 


2 Fext = mao 

P+Rj+fj = rQjaj 


• (^y) ^ (^^) (3^J “^JC-lsu^l (Jjiskllj 


Px + Rx + Tlx = nil ^x 
Py + Ry + Tly = nil % 
0 + 0 - Ti = nil aix 

- Pi + R + 0 = 0 


J T = nil a 
I - Pi + R = 0 


T = nil a.(1) 

- mi g + R =0.(2) 


l^-v \l • 

; ^jj• 

. {yija c c |9^ : wriMlI - UId - (9^ 
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2/ llxt = mao 
P2+t2 = m2a2 

! ( O, i, j } 4 Uu'iILj 4.^l3tju!l]| (_}A2kJJ 

j P2x + T2 x = ni2 a2x 

[ P2y + T2y = m2 a2y 

J P 2 -T2 = m2a2x 

I0-0+0=0 

m2 g - T = m2 a.( 3 ) 

; l-_a^y]a ^ 3 ) ‘ ( 1 ) J 

T + m2g-T = mia + m2a 

m2 g = ( mi + m2) a 


a = 


m2g 

- 3-1 

m^ +m2 


- ^2 


^ ^ dljlj (B) ^ 4_llJaC. j (A) p^UaC. ^jLuJJ (Jyaa (jls aJc- j 

(_$ j/Lolaa]! (__5-1c. ^lialljlj Ac. jLujILa A-aJiLaLaa A^^y^ 1 ^ (P) ^ (.^) AlUaC. 


T = mi a = mi 


nizg 
m^ +m2 


m2 g - T = m2 a 
m2 g - m2 a = T 
T = m2 g - m 2 a 


! ”2 

: uj^ (1) c> 


mim^g 
mj + m 2 


: (3) Cya j' 


T = m2 ( g - a) 


A-abjlill ;_yuaj (_gJ] (_[y<a (_J£ j 
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(jJj Vo dil^lA^VI Ia^ la> jn»'' Q 4 ka'4l t = 0 ^ ixi ^5\5< i_S^ 

j^_Aa o1_^Ij (_JijaiVI L*^l j d 4j«Ja3 Aic. j _ (_)jiLal jILuia] ^daC-VI (Jr^dl 

. 4i!ia 

y ► 


X 


.■=r 



(_]£ 0^ ^ ~ 1 
(J_jLtt]| j)5>j,i a\I oJ jx—k^ 5.1_ij| (^S) ^ajoi-^l 4 W Uif- ( (jj-2 

X(t) ^'^Aj ‘LlijAalillll ^ ( (cJj^^ 

4-^-^ .Aaj ^jLul1]| ^j455 (Ja _3 

. X(t) ‘ V(t) ^OJ^ j^' L^\ -4 

A^l (_5-ic. (_J^ -V11 j (S) “^UaC. ^ ' 1 Lil ^ ^ -^5 (jLa*j_u)Lj -5 

; ^l!lll V = f(t) c-'l UUa ^ 


kyfm/'Sj 




Avfm'^J 


7i 


Av/M?/ 
3,5 



7^' 


0^ 




Vj. 




1 . i 

ill 


(S) 4£^)^ (_^lJaixi^l jA Ia ( ^4) ‘ (3) ‘ (2) ‘ (1) ^.“11 3^3t^a\I (j^ (JA - 

• A^jl ^15A ,a\l JaJa^All I,^IaJC-I 

^jLujj -i 

(JjIaII jIulaII (^S) ^4 ‘—Vq -l^ 

. ^3aVl cIjIa]! ij jIolaII Igj ^1 oc ^j'—?■ 
^ 4-^-^ (j^ aI^ (^} L_ALk^a]) ^sjoi^l 1 ^ d ^LuiaII 

. sin21° = 0.36 ‘ g = 9.8 m.s'^ : lJ^ 

; d-i^ lll 

• _jJal .^AaJ - 

4.^-^ ^1:1^ ^ 1A-v 1 jaAii^l i_ IA-v 1 • I JJ^' 

Aiji ^ 4JaaJ 4.^-^ 4 IA-v \ ^ II JJ^' 
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y 




(JjLall ^ jILmA]| o.^ i ^ g.ljj| (S^ ^IJaC. 4^^)^ 4 -ujI^.^ 

4» ^11 A l^-v \l • 



X 0j-3 t P cj-iill ; 4_La^l ^ \c. o^j.^1 4 ^ j_all • 

. R 

; ^jj(J j;3o5j • 


S Fext = m ac 
P + R = ma 

• (^y) ^ (^^) l 3^J “^jc-lsu^l 


- P sina = m a .(1) 

- P cosa + R + 0 = 0 .(2) 


- m.g.sma = m a 


d^x 


; (j^ 


a = - g.sina ^ —^ = -g.sina 

dt^ 

A A '951L' ^ 4jijda (j_9^ ‘ 'a5 i (S) ^JlJaC. 4^^)^ ^1 _ukj (jl LaJ j ( dljlj 2i U_9^ _5 ‘ _5^ 01 ‘ g 

pi Ui5 4 \ S^^-iilLa 

: x(t) ‘ yjt) ;jj2l.:iU^I -4 

• 1 Q 4 i Li \ \ v^\ 


a = - g.sina 

V = (- g.sina ) t + C 

t = 0 ^ Vx = Vo 

Vo = - g.sina (0) + C ^ C = Vq 






V = - g.sina t + Vo 

V = a t + Vo 


1 2 

x = - —g.sina t + Vq t + C 
t = 0^ c = 0^C’ = 0 




: j' 


^ jLuii jA 2i '. 

A ul'‘41 j (_J-al^ - 






giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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X = - —g.sinat + Vq t 


x = - — at +VAt 


I C-AuiLLoII ^\l 

. a < 0 ojjj^' t> uj^ ‘ a = - g.sina : ^c/jj^ ajI Uj _ 

^U>^ jj-^' ‘ V > 0 cj' (ox) JJ^' ^JisJ' (jj$^ Jja^) I JjiaJi - 

. V < 0 : ci' ‘ (ox) ^ 

; 0jUrj 

V > 0 ‘ (4^1^ J^^') a < 0 :1 jj^' ■ 

V > 0 ‘ ( 4 ^ 1 ^ J^^') a < 0 :1 jj^' ■ 

(3) Jaixi-a]| 1^ j 

; p^LujJ -i -5 

0-3.5 2 

a = tana = ^^—^ = -3.5 m/s 

; Vq -LJ 

• LLi.i] 


t = 0 ^ V = Vo 


t = 0 ^ V = Vo 

Vo = 3.5 m/s 


^\i 


(JjLa]| ^jHuiaII Ig-J 01 ^j'3^' —^ 

I I U J.1 


a = - g sma ^ sma = - — 

g 

-3.5 

sina = --—= 0.36 ^ a = 21° 

9.0 

Ajc- A2 c.^^_ui ^1 X f^j-A j i 4jc.^)_u) ^Ajijj LoAjc. ->■ (S) ~^ J* ' 

A Ui-<.\ j I; = 1 S «A Ui-v HI 

Av(m/s) ; u' (S) d —& 

K j t = 0 (S) Jaij (,5^^ AiLuiAll (J^xJ AiLuiAll 

W\-, ^ f(e) • v(t) -2=l]=lLJI qa jj£j J t t = 1 S 

Q -2-^ 

y \ d = S =-= 0.75m 

\ 1 2 




C C |9^ : > *?||||1I - (9^ 
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jJI 31 r j^ ujj^ : (**) - 2003 ); (4) 


Ja_k (_ 3 -®J Vq Ac. jjoij dil^L 


1 ^ J 


(^l-(j£jai]|^ (X = 20° iS tjC. (Jj-aJ iS jUjoia] ^JaC-Vl (J^l 

^3^ ' '■ "y AC-^^joJl .a 1^ ^jJa 



a£^)^I (j-a (J^ (JLi^l .i.1^ -1 

(_]£ A^^)^l AjOjJa -LJ 

^_jJa (J£ a£^)^I ^^Luii ^clILuil —^ 

I^Ajuu C-Aui^l t f AHjIj i4ll£l^l 0jS jJ Aj| (j^ i (jj_2 

(_J-a<al^ji]| Ia.^ j ( I_sAill *A Ui-v \ AAo^VI Ia^ ^IAac-Lj (J^ (S} C"‘*2’x(t) aJ.^L3la]| c_Aa^I -3 

^O) AJaijll Ajc- 

. g = 10 m/s^ ‘ sin20° = 0.34 : 

;d-i^lll 

; jjla cJ^ cjl'^.all -1-1 

. (t = 0 ^ t = 2 s): I jjl=J' - 
. (t = 2 s ^ t = 5 s) : II jjl=J' - 

; J jjJa]| 

uj^. V > 0 ‘ J^^') a < 0 u' J ‘ V = at + b J^4JI ^ A:i].iljca jc. sjUc v(t) 

A Ui54 \ .iGJalALa A^jjalLuia 1^ AAo j jJ.V </ 0 

: II JJ^I 

oj^ V < 0 ‘ J^^') a < 0 u' J ‘ V = at + b J^4JI A:i].iljca ^jc sjUc v(t) 

^UajjLj AC-^LuiLa A^jjalLuia A.£^)^l AAa j JJ.V !> 0 

; jjla cJ^ p jUAS —^ 

:I JJ^I 


0-8 

^^“2-0 


= -4 m/s^ 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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: II jj^l 


^2 - 


-8.4-0 

5-2 


= - 2.8 m/s" 


; iill£l^l 0jS jj 4j| -2 

^^LuiUll ^)0 ) ^ 2 1-^11 ^LAac-Lj ^^Lui2]| 4.-a^ cj-^ j*' ^5-s.l Sa.^jj 4_j| diL^V 

((JjVI ^ U» 

y . (S) ; a^ u».q\I aIa^I • 

^ ^ ^ ^ ‘I ; 4_uil^.i]| • 

\ _». 

\^ X ■ *j-3 ‘ P (J-^l I 4 ^ \c. o^j--a]| A j_all • 

. R cHJ' 

: ujj^' (J4^ 

i: Fext = m ac 
P-i-R = ma 


(ox) (-3^J ■'5^l3lJal]| (Jjiskij 

- P sina = m.ai' 



- m.g.sma = m.ai 


ai = - g.sina 


a/ = - 10.sin20 = - 3.4 m/s 

J j AiJaLi ^.iC- 4_ljJa^ C5^ (_J.iJ ( JJj' Ja^^U 

I iA\ I a^ aAk^ - 

I (J I 0^ aAkjj ^IAaC.'^I (j;A*-J A^VI ^-o (S) ' ‘ ‘’'5 ^La^l (jJ_5;f4 


S Fext = m ac 
P-i-R -i-f = ma 

(ox) ^^>^1 t3^J ■'5jc.l3«_u!i]| (Jjiskij 

- P sina - f = m.ai 

- m.g.sina - f = m.ai 

- m.g.sina - m.ai= f ^ f = - m(g.sina -i- ai) 
f = - 0.9( 10.sin20 -h (-4)) = 0.54 N 


V = At -H B 

■ A = ai =-4 

■ B = 8 (cA^^' t>) 


v = -4t-i-8 
x = -2t^-i-8t-i- Cl 


: jj^ lA x(t) ^A' 4AV.^U-^I -3 

; J jj]a]| 

e>a 4lil.:L*.-a v(t) 


4Aa 


4 Uti'llLj (j^Aall (Aal^ 
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t = 0 


x = 0 


C, =0 


X = - 2t + 8t 

V = A’t + B’ 

■ A’ = a2 = - 2.8 

v = -2.8t + B’ 
t = 2s ^ v = 0 
0 = -2.8 (2) + B’ 

V = -2.8 t -I- 5.6 


B’ = 5.6 


: 

: II jj^l 

; (J£jai]| f^jA 4j].^L*..a ~ <a5.jjc, v(t) ^ 


; La£ 

: v(t) t> 

I .1^ 

; La£ 4 .C.^)jl2I 41^ j 

; 4 Utilllj (jjsAall (AjI^ 

x = -1.4t^-h5.6t-hC2 

jAall <A Ui-v 1^ t — 2 S Aic. (S) 4jlJaC. 1. A 4 -jIAj Aic- (Jj^IIa^ (jl LaJ 

I A^ iAUa ^JjJaA j i (A (^} AJUaC. ^ d ^aLuiaI] ^jLukj 


- _♦ . 





J ^ 

o 





cr 


c> 

- -1— 


1/ 


X.- 

1 )L. 

_L_ 



X 

. -r> 


1 

OL=:n 





-1— 

. . ^_J 

1 





► 

/^— \j 






■^ca 

1 









d 


—^ 









: (A '-^ v(t) cA^^' QA dlL^LoiAll A^ lALaJC-l cJ - 



8.2 

d =-= 8m 

2 

: u^) 

t = 2s ^ x = 8m 
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; V(t) (_paJj*Iill.J 

8 = - 1.4 (2)^+ 5.6 (2) + C2 

C2 = 8+ (1.4.2^)-(5.6.2) = 2.4 

; La£ JJ X(t) 4-l<j J 

x = - 1.4 t^ + 5.6t + 2.4 


:(5)0:ij0^1 


^ -n ^_5-lc. Jal—IalLaVI J 4_!li^l (_] -n 4. -Oa-ujl ^ i Ti\2 ~ 300 g (^ 2 } ^^ ~^ 

OC = 30° (J^ jiaix lill£i^l ]Jlj <A5\5< (^S l) ‘ AJj^I 4 \<Qg <a 


(S 2 ) 



. u j' y (S 1 ) uj^ C5^ nil -1 

( ^ ‘ ^ 4_Aj|.iIij| A^^yui (jjAj (Si) '" ‘’'5 3^ ^‘ 2 ^ ‘ nig ' 4j«Ja3 (S 2 ) ' ‘ ‘'2~ ^ -2 

(jj ^\l (_]A^ i (^311 4. \l ^Jakjj ij-A jj 5 ‘ B oL^Lj 

. ^Ualil ^ J (S 2 ) ‘ (Si) JJ^ (2) ‘ (1) U:j2^' 



^A 4j£-^)jal ^^4. ^ ~ L Li-v C_Aulj| -I 
Jaj^l ^Uakjl .iaJ j (J^ (S 2 ) ‘ (Si) ^JUaC- (jC- -^-l 

I I^LoIIc-l A^jl —^ 

JaJ^I ^UaLlI .iaJ j (_J^ (S2) ^ (Si) ^^1_uiJ • 

g • 

^Lia-all IXIq 4Jli£]| 4-0^ • 
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: uj'jj lJ (SO uj^ m2 ^ -1 



4_uil0^)j2jlj I - 

: (S j^ ) 4laaJl - 

X^ ^jUll 0jS t (J*^l 0j3 t P (Ja^l ; 4_i^^l_iJl ^- 

: a = 0 u'jj^' (i:l^ - 

ZFext =6 
^ + R + Ti =6 

; (ox) t3^J "^^IjUalJl (Jjlsklj 

- pi sina + Ti = 0.(1) 

! (S?) (^'“•'7^ 4\<q'n\I 

0^ua/i - 

. T2 j!l]| 0 jS t P (Ja^l ; ^jail - 

: a = 0 u'jj^' (i:l^ - 

ZFext =6 

P 2 + T 2 + =0 

; (ox) jj*^ ^11 (3®J ■^^Ijuuoll ^lilsill (Jjliklj - 

P2-T2=m2a .(2) 

; T 2 = Ti jl-2ic.‘^l CB^ ^VI (J-o (2) ‘ (1) 

- Pi sina + P 2 = 0 
P 2 = Pi sina 
m 2 g = mig.sina 

m 2 

m 2 = mi.sina ^ m, = ^— 

sma 


giijli (jiilijii: ^U«iii!l 
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• (J^ (3^'UiUi-v.aH -I 

i «A ^ -V \ 4-ui£Ix^I fi^ *A -V n*' (_JjLa]| ^ jILu1a]| 0 ^^•* •■ t- _ 'y ‘'J ^3 ' ‘ ‘’T* 4X-^)jal ^n5 Uij-v \l ol UiV4 ,^xJ 

1^ j 0^ Ja4£-^l_uiLall «A ^ 'a5 1 n^ll (^ 2 } C " ‘ Cji^ C5^ ‘ ( _ flilL 1^ j 

'2,- ^^4. .all (_3^^ 

; plWq'll .llU J (Jj3 fS ? ") ‘ fSO (jj«Q'>M>^' AJI^iC. ^^^Lu)J -L^ 

; pi Wa'4 (J^a • 



4_uil o^)JJaj ^ ^ ^ ; 4_uil - 

; (S i ) r‘'“'> 4\<a-^\l - 

. Xi ^jUll 0 j3 4 R <J*^I 0 j3 4 P (Ja^l ; ^ji]| - 

: iyj^ 4^^' Ujj^' (J4f^ - 

ZFext = nil ^G 

P^ +R + Ti =mj a 

; (ox) _JJ^ t3^J “Sjc-lst-kiil Aa^ilsiJl (JJiklj - 

- Pi sina + Ti = nil ax.(3) 

! ( 8 9 ) 

. T2 ^ jj]| 0jS 4 P (Jaj]| ; ^ji]| - 

: iyj^ Ujj^' (J4f^ - 

Zpext = m2 ao 

P2+T2 =(m2+mo)a 

; (ox) _JJ^ (-3^J ^-AC-lsUaJl (Jjliklj - 

P2-T2=(m2+mo)a .(4) 

: T 2 = Ti 4kVl ^ (2) ‘ (1) 

- Pi sina + P2 = (mi + m2 + mo) a 

- mi g sina + (m2 + mo) g = ( mi + m2 + mo) a 

: u^) 

(m2 + mg - m^ sina )g 
a = = ai = a2 

mj +m2 +mQ 




. 4^Uj i c |9^ : wrifariJI - UId - (9^ 
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I plWa‘4 • 

~iLi-v 11 j AlLdLoll (_S.1^ (J^L^ ^'^iLi-vll ,1^1 «A 11 Ui» 11 ^^LujJ ^cllLujJ ^Uakjl .IxJ 

I La£ ^Uakjl (_J^ ^ jLuilll 


(0 - m^ sina )g 
m^ +0 

( m2 + mp - 0 )g 
0 + m2 +niQ 


ai = 


Rn — 


a^ =-g.sma 


a2 - g ^ a2 - 


(m2+mo )g 


m2+mo 


a2 =g 


a Ui5'4 j S^)jiLla -OjjiluiA (Si) ^ jfLuia (jl (jj^ J t 4llj|jJ Q, t Yl[\2 ‘ mi ‘ g 

; plWa''! .^xj j (S ? ) ‘ (S i ) aJ' 1-^f- -l^ 

: UJ^ (2) ‘ (1) QA 

• j^\ JaJ^I ^Uakjl (_J^ - 


Av 5-0 


^2 - ^2 - a - 


At 5-0 


= lm/s" 


; pUakjl .IsLJ - 


ai 


a^ 


At 

At 


0-10 

7-5 


-5 m/s^ 


25-5 

7-5 


= 10m/s^ 


g = a2' 


; g • 

; (j_9^ JaA^I Wo‘4 (Si) ^JLlaC. ^^Luij 2i\ 

. g = 10 m/s^: u^) ‘ a 2 ' = 10 m/s^ : ' 4 ?'^ Aj -2 j 


; jxIq aIi^I • 

; ^Uakjl (_J^ tj,n\l (Jj-o 

(m 2 -I- mn - m^ sina )g 

a =- 

m^ -I- m 2 + mQ 

(m 2 - m^ sina )g - 1 - mgg 

a =- 

m^ -I- m 2 + mQ 

(m^ -I- m2)a -I- mga = (m 2 - m2.sina)g - 1 - mgg 
(m^ -I- m2)a - (m 2 - mi.sina)g = mgg - mga 

, , , . , , , (mi-Km2)a-(m2-mi.sina)g 

(m^-i-m2)a-(m2-mi.sma)g = mo(g-a) ^ nao “- 


mo = 


(0.6-^ 0.3)1 -(0.3-0.6.sin30°)10 

10-1 


= 0.1kg = 100g 
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L^LaJ ^^Lc. 4_j| L^aS ( ^ol^LJaillj AjJjuLII ^ ^^Ic- (jj'' (ji - 

^ ‘ ^1 ^ 1 ^1 1 j f. >i\ s.^Lall ^_pa%J 

L>j ^ ^ l_iA j i (jjJ '' (_5-3 (ji (j V (_5-^ ‘ t-a^ (j^)]aliiu) J 

^aSlI '' ■" J (.5-f'^i 

jLlLaJ (jj| _9-^ t ^1 _5-aVi J ^ _J-aVI (_J^ _j.al (jc- j^\ i Axula <i- 

f ^1 _5^l jl.iLaJ Lk.<ajl t-o^ ‘ ^)!Lall ^ 4.^^j.all (J jls ^l.iLaJ 

; <3^1x11 (_33j ^1 (_^ix!ij ^ 4.^^j.all (J jls - 



4_1jIj^^^ 1 \1 ^>» »J ^)Jjjj_9j] 

(jjLii^ (jj^^ f.jjJal\ (ji ^)j 1 c .1 


. (v = 3 . 108 m/s) ^ ^ V : 

; ^UlAj) - -• 

(jjllLuLjl ^L*J1 (__).ia^)Jial a ajjli jj <ijj-iaJl (j) ^_g_ll Ai\ t^aVlj 

( 4jUuIaJll J »Ajujla ( (^ljjl ■A u.^«‘u>i.ail 

\ Ia J-!13 AiUa (J.a^j Jlakl^l (jjJ^jill j ( CjljjJjill AAjaj 
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. h = 6.62 . 10'^'^ J.s ^s j^J : h 

. (Hz) y J-^ J jjIjj ; f 

^jILallj j 4-^(_J_jJa | ^ 

. ^Uall - jjj • 

I 4_llUlll c"'1 ^1LLi^ll ]^913 4jjai J ‘ y 3^ '_S^)Ja (_j-a Aiaa..a dlLuilj.^ •liu - 

ya 4-^1 ^ J ^ A A< A 1 ^ V, (JLij 1^ (_paJiJ VI .1^15 V ^Ua (jl ■ 

A^Uall i ^Uall 

^j_iJa dllc-La-uil (j£_uj ^_ 52 c. (jlA^ jl ^^\ . ^5^1 4 j-vl . ^Ua U_53^V^ JliLjl (jl ■ 

. UJ^J^ 3^ C5^ ti' UJ^' 


dlLl^jjai]| ya (_^l jIa« .i j^\ i ojM] ^Uall dlLl^^ .1^1 (_5Jc. .i- 

4_3lJa]| dllj_j_uj (JA<jJ ^^L!i]| (J^judll _5 Jl = 00 (_ 5 Jl JJ = 1 ya ^Is^VI 4 JJ _J 4j Jyoy ^Ua <_J^ - 

: ai^jj-^' *j^ C5^ 


13.6 
9 

13.6 

~r 


- 13,6 


E(eV) 


H*-t-e- 


.- n = x 

I 

I 

^/i = 4 
" /i = 3 

fi = 2 


n=l 


(o^ll.a 4_ljail_uiVI I (^511 -v o^ill IaaIc. (j_9^ JJ = 1 2 4.^1 Aic. - 

(_^^jJa yc- 4_3L]all (_pajla]| ^Ai.-aJ AjjoiLuiVI '^511-,. oJ j Ia jll.a aJL^ o^2l (j_9^ 11 > 1 Aic- - 

(_J2x <1 ^jjuiaJ dll^2l jIAi.^1 y~^ ^ 12^ J i f -_jjJa i_^\ ‘ ( y ^Iji2ul ^Ak-aJ LoAiC- 0^1121 ol(jA.a) (jjJ y ^—'*4 

IaAjC- j i ^_pa^jjtJJ LaAjC- ^^^22a ^1 u ^ ^ sAjuLj ^j-n. . n j LaAjC- ^AjA^ iAIIuj o^Ajk^aJ f .^^jJall 

(_g_a J (jjj y ojaJI ^j^'\ ^qI LaAjc. (JAaILj j 4 (Jji ^j-uj 1 gjic- (jl-2 (_5-2l ya (jj3^V^ cJ^2j 

4_l_jJkU (_JiLli I .n-^V- J t o^lxa ^.Ajk^aJ 4Jktil ktiVI 

Lgji ojaJI (j^ (JoAA (_g_a j elj_i]| yc. a » 31 (J^ ■^-4*4 UJ^ n = 00 —I ‘^-aal_ ja]| ^^jjoiJI aAc. - 

dlA^Jjuij 


giijli (jiilijii: ^U«iii!l 


. 4^Uj i c (4^ : wybUI - UId - UU>d (9^ 















I 3| : 


2015/04/20 : - (7) i \Sji^ Jajt - ii i^iil^i t 


-CialJa (jj-Jja jAi-^ jl ^j-al^aJ a jUl (E 2 ) 112 ^C 5 -^) (El) 111 tlH“ UJJ-^V' LaAic- - 


: (j^ E = h.f u' uj^ j ( 


E2 - El 





. ^ U-vM A 

^ji]| 1^ (_j>a ^IjuAVI jJ J 4^(J^jJa Aj ^ ^1 jJ j (J^jJa (J1 ^.‘'''r, 




; e^EaJLj i_a^5->. ^ dllaLla 

-13.6 

E = ^ (eV) 
n 

. C5^cr^' ■^■^' n 

? A-LojLuiVI (_gA J (j^\l ^Ua (_gA La - 1 

; ‘ (j:!^\l ejj 1 g j.i.a5.a5 ^Uall t_Aut^l -2 

. n = 2 n = 1 t> -' 

. n = 3 n = 1 t> - 4 ^ 

; aJU]! c-'lal Lill till j tliU jj jill (j^ -3 

E 3 = 10.20 eV ‘ E 2 = 15.90 eV ‘ Ei = 04.50 eV 
E 6 = 15.00 eV ‘ E 5 = 12.08 eV ‘ E 4 = 11.00 eV 
I AjjojLuiVI ^L^I J (j;i^jjAi^l ojj o^IjI ^ 5 !^ e^.^lill AiLuJl tliLjjj_jill f^jA 

. n = 2 ^j^l t 5 ^j n = 3 (j-a (j^ \l ojj 3^ LaAic. j.ilj.^1 ^LijlVI 3^1 3 '*a*\l -4 

lev = 1.6 . 10“^^ J ‘ h = 6.62 . 10 J.s : *^51. c^Li 

; ^ 

; A..a^V AaLIj ^ 3 *^' ~1 

La£ .i^^jUll ^Ua A-a^ U_5^ 4-3c. j Jl = 00 ^L^l ^3^ 11 = 0 ^l-^l o>® ^Uall Jliljl (_J^I 3® U_9^ .i^jjUll 

E — E(fi=oo) ~ E(ii=o) 

-13.6 -13.6 


E = 


(-)" ' (1)" 


= 0-F 13.6 = 13.6 MeV 


; JJ — 2 ^^^^1 3j n = 1 ^^^^1 (3° Uj 3^V' 3^ LaAlc. (j^Lg-I.i.a^^a'i 3^' ^Ua]| -2 

E = E(n=2) - E(n=i) 

-13.6 -13.6 


E = 


(if ■ (1)^ 


= -3.4-(- 13.6) = 10.2 MeV 


; JJ = 3 3) 11 = 1 Aj^^joJI 3® Uj3^V' 3^ LaAlc. 3^ l-gj...a5<a5 3^' ^Ua]| - 

E = E(n=3) - E(n=l) 

-13.6 -13.6 


E = 


(3)^ (1)^ 


= -1.51-(- 13.6) = 12.09 MeV 




. i C |9^ : Wrifaalll - UId - (9^ 
































I 4| : 


2015/04/20 : - (7) ^ \S^ gfljc - 


; jj-li^l "bj^^ Lg^ aj-^lall diUjjjill -3 

^AjjajLuiVI^ = 1 (Ja»(jj^ lJ^ j^'\ig\l Sji 4 l^»Qj (jjJ 

; _1 ^Aic. AjjLukj AjslJa ijj$^ j ( (.5*44^ Jl H 4 _j_^ 

E = E(n) - E(n=i) 

-13.6 -13.6 -13.6 


E = 


(n)" ' (1)" 


n 


13.6 


= 13.6-E -> n^ = 


n 


■ El = 04.50 -> n = 

■ E2= 15.90 ^ n = 

■ E3 = 10.20 -> n = 

■ E4 = 11.00 ^ n = 

■ E5 =12.08 -> n = 


Eg =15.00 n = 


-h 13.6 
13.6 

13.6-E n- 
= 1.22 


13.6 

—^ o —13.6-E —> 11 — 


13.6 
13.6-E 


13.6 


13.6-4.50 


13.6 


13.6- 15.9 
13.6 

13.6- 10.20 


= 7 


= 2 


13.6 


13.6-11.00 


13.6 


13.6-12.08 


13.6 


= 3.31 


= 3 


= 7 


13.6-15.00 

; dilaUall dll j dU jj ji]| C5^ Sj.^la]| dU jj jill ^jil 

. n = 2 ^jj^l “dailjaiVI ^jjoJI (jx ^)aL ^jjjj^yi E3 = 10.20 eV ■ 

. n = 3 ^jj^l “dailjaiVl (jx ^)aL jA E5 = 12.08 eV ■ 

• i^\| pLatdVI ^1 jJ -4- 

; AjaUa (jjjj3 (j4^\l ojj ^d^aj n = 2 n = 3 5 ^ LoaIc. 

E = E(n=3) - E(n=2) 

-13.6 -13.6 

E=--^ = -1.51-(- 3.40)= 1.51-h3.40 = 1.89MeV 


(3)" (2)^ 


E = hv -> V = — 
h 


; c" Y 0^1 jj ^L*ja)l (_^ljj j 


V = 


1.89.1.6.10'^^ 
6.62.10'^'^ 


= 4.57.10^"^ Hz 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 
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2015/2014 : 





(02 ls 1 -iHiUia-Li 




. T 0 jj-^ ‘ h j' jl-uia (jSj jVI (Jj^ jj.^ m (S) 

4.alx!La]| AjjJa^^l La j ? ^r-1 '^Li. I 4 j 3 ^»Ili .^.1^ -1 

? (jj^>uaij j 

(_pajVI oL^Lj 0j3 ^1 Ac. jj.JoL CT^ ^^gd-llaj.^VI ^)-akll WLmJ liLa] -2 

I aJ^LlIL Lg-ic. ^ LI Li ]^ ^lijjl A^iL^I A.-a^ (ji La^I -3 

G.M 

®“(R + hp 

; ^^laJL (_p3^Vi 1 LI ^_jlc. gg A^jL^I ^f-1 'iLilI jiAa g A^jL^I ^W*:J dicl -4 


R^ 


g = go 


(R + hy 


Y AaC^^ j JYl 'iLi 1 aJaS I aJVAj ( ^ (_pajl ( ^r-1 'iLil ^1 ^).a3 ^ aAa^I] aJLi^VI AjUall (_j^ ”5 

; d-i^lll 

JA^I ^ jA AS^)^ A_u)Ij.^ A^ ^ ^^^).a]| -1 

; AiA^)*A 

AajIa Ia^)AAjia f*L a^Ia Aaaa La^I^I ojjL^-a j CS^ (jjL'iLn A^iLtx ^jA 

(_pa^Vi jS^).a] A-AjoiaIIa 




. uiii c c |9^ : wrifailJI - - ^U>d (9^ 





























































I 2| : 


2015 / 04/20 : - ( 8 ) JajS - 


4j| (_pa^)jaj La..i*J ( 1^ (jj^-ojaiJ - 

G.M 


Lg = 


(R + h)^ 


44UjI -3 


! LS’ ‘ P LiJaji (Jl^ S_ja]| 0^ i l ajl La£ p ^l*Jl LJ.1^1 0 ji ^f-l 'il^i - 


P = F 


m.M GM GM 

mg = G—^ ^ g = ~r g =-^ 

r^ r^ (R + h)^ 


mM ; . 

: (jj% ‘ F = G —^ ‘ P = mg : u' j 
r 


(_pajVI ^Jajoj (_jx p (_5-^ J 


R^ 


-g = go 


(R + hy 


diL^I -4 


ILLuj Lli^ 


G.M 
®“(R + h)- 


G.M 

go=^ 


; t F = 0 (j:^^ ‘ ^Jajo) j t (_pa^VI ^Jajoi (jC- _jA p Clu 


^Jajo) (_5.1c- 4_ljjl.^l 4.-aj3 gg dll 
; .1^ i_a^)ia i_a^)Ja gg g 4.>jjaiAj - 


G.M 

g (R + h)^ G.M R^ 


R 


go 


G.M 

R^ 


(R + h)^G.M (R + h)^ 


^ g = go 


R^ 


(R+hy 


:R‘M‘G‘h‘V‘m ( t ^^L1]3 j.^I ^)>l3 ^ A l^-v H «A 41 -a-vVI 4.3lJa]| -5 


E - Ec + Epp 

1 2 

E = —m V + mgh 


1 2 g-M 

E = —mv^ + m- 

2 (R + h) 


: Aia J t g = 

(R + h)^ 

1 2 m.g.M.h 

-;rh —> E = —mv^+- Y 

^ 2 (R + h)^ 


GM 


; (_pajVI ^Jajoj E ‘ l ajl lj.1^ j 




. ‘ ‘ (9^: t.*?iiiiii - uy - uy>y (9^ 




I 3| : 


2015/04/20 : - (8) S <da» 


jJI 42 r j^ ujj^ : JaJI); (2) 4 >j|ojII 

l^^La-kj Vq 4—AjI.^ 1 4£.^)jaiJ (j C-^} t-JC-V 4 \j.j.i\I 0^)^ ^ AjjJajI (_j-a (^o) ^Jakill 

I 12 — 3 m (_5-ic- o>i j i (N) Ali^ Ia^u» ] (.5^^ aIuJI oL^Lj (x = 45° 

(_j4c- 3^^)^ UJ"^ t-^JiLall (]^} 4-Iaaj C_AC.^Ul Aj jAIJu LaAjc. ( ^Ja_ui (_j^ 

<iui]| LoAic. 3>''*0 l—SA^I (jl ^ U» '1 _ ^3^**'^'} ^Jajoi Q^a = 2 ITl 



^ ^f- (A) ^ tJoj-a ^o) “^akill Ajc- dll^lA-^y I Ia^ j i oj-^l] t-JX-^Ul C-SAS <Aa jVl lAla jlAkiU - 1 

4 aIuiJI tj-^ ^l—all 3 ^LuiJl _ 9 -^ 4_iJLa j ^ (3-3aAa (^OX) ^^ -<■ ^\l t" s j-s. j 4 C-AjlIa]! 4_l_Aajl 

. g = 10 m/s^ . C 5 ^Vl >a-i <:a2La j L_J*1 a 1I 4^jl jj£j (oy) J 

l_JaXall Ajtj3a (__)j:jA| -I 

Ajx^l3a l4l^ ^LulaII aJaIxa j <Li 1 a 3 ^I CAyAlxAll C_Al£l -LA 

<iuj_!l 3 _ (3 _ ^ 3 ^jsLuo_!l (3 _^ _* 4 :J J _^ J ‘ ^ _3A3 a _)a-<. 1 (_a_ayLa (^A) s-'_c.5UI 3 ^_^ 31 -2 


. d = 11 m j'-^ 

L_aA^I 3'5 ^‘2 l5^ lac.!> 1]| L_a^ 3 ^ ^ Vq 4c.^)jaj ^j;{j -I 

A \j.ti\l 4 jIc- laC-^UI (_S^)Ja 3^ ' ^ A ]A-v \ aIa s^A^I l-gA^»5j.u5 4_3 ^^ sAaII La -LA 

33 VI ^-a ' L5^^ P J 4-1ja]| 3^^)^ ^ -iOa^ O^A^I AC.^)ja AAui^l —^ 

AjjaaIL ( LS“^ o^)-^l -la^ jAja ^-3^ja A_^jI ( LA_3iiA]| 4_l_Aajl aLjljI ^1 _al ^ La i_a l ^ 3 L-aAL -3 


. (A) 

l^!> 1 ]| 3 a d' = 1 m 4 . 5 ^ J 'djAll j (^A) 3 aj l-sL (jAaLLoll (jjjiil 3 ^ (^B) 4 ->c.aUI 3 I ^jAajij -4 

Ajul—Aal I ^ If-yi 3*.3|^ 13^L_uj 3 ^Lj jLui-a (_pal^).JC.| 33 (A) 


z 



Vq “^LaJI ^^>jaJI (_>uijA oj.^1 (^A) 4 ->-c-aUI L_aAa IaLs t = 3.5 m 

^^)jaI . o^)a]| oAA L_aA^I 3j>'‘3 3^ u^'Aj 3^ 

; d-i^ailll 

; Ajijda 4 jaI jA -1-1 

(S) ! 4_uijjAa1I aIa^I - 

(_33lc. 0 ^ua>''l ^-slatu ; 4_uilj3l ^^^)a - 

P 3^^ ! o3^3a1I - 

; 3 ^3j^^^ 3.1/^"'/ - 




. 4^Uj ijjji i c |9^ : wrifailJI - - ^U>d (9^ 






































2015/04/20 : - (8) (jjjLoa j gflj* - <da» 


^ ^ext ^ ^ 

P = ma 


0 = max 

-P = ma, 


; (oz) ‘ (ox) (J 3 j 4 _jc.lxj^l 


0 = max 
-mg ^ma^ 
-|a,=0 
1 az=-g 


Vx= Cl 
Vz=-gt + C^ 


t = 0 -» V 


Vx = Vq cos a 
Vz = Vq sina 


A^aJajia A-oJiluia 4^^)^ QX (__5^ S^)^l ^ -» ■ 

^UajjLj S^jjilLa 4.>j.iiLuKj 4^^)^ Q2 (__5^ S^)^l ^ -» ■ 

; jLuiaII 4jjljL-a j 4_ii<j^l -t—1 

; .1^23 4 Utilllj tj,n\l (_J-al^ - 




Vq cosa = Cl ^ Cl = Vq cosa 
Vq sina = - g ( 0 ) -I- C 2 ^ C 2 = Vq sina 


Vx = Vq cosa 
Vz = - g t -I- Vq sina 


X = Vq cosa t -I- Cl' 




• <CLa J 


; 2^23 un'ill J 4£.^)jaJl (_J<al^ 


z = - —g -I- Vq sina t - 1 - C 2 ' 


. r x = o 
t = 0 ^ r \ z = hi 


0 = VQCOsa(0)-K Cl' ^ Ci’ = 0 

hi = -^g(0)^ + VoSina(0) + C2' ^ C2' = hi 


\ 4_ij|22jVI 






{jiiik c c |9^ : > tfiiilll - (9^ 




I si : 


2015/04/20 : - (8) (>)jUa j gfljJ - 


X = Vq cosa t 
1 2 

z = -—gt +VQsinat + h 2 


1 


: z(t) ^ lP=:Jj*^W t = 


X 


Vq cosa 


X X 

z = - o g ( _ f + Vo sina ( _ ) + 


2 Vgcosa' 


Vq cosa 


: 


: X = f(t) t> 


z = - 


2yq^ cosa^ 


x^ + tana x + h 


1 


; c V'ig\n V q ^-0^ -2 

Ia^ ‘ d = 11 m (oy) C 5 ^ ■^-* 4:3 j h 2 = 3 m **i (j-c. aa^ ^ijoJl - 

: uj^ N 

(xn = 11 m , Zn = 3 m) 

; A^ jLuiaII aJ^Lx-o (_paJ_j*j]Lj 

g 2 

^N = "-9-2 ^N + X + 

2vo cosa 

-- 2 = tana x + - Zj,^ 

2vq cosa 

g.x^^ = 2vo^cosa^(tana.x + -Zn) 


Vn = 


Vo = 






g.XN* 


2 cosa^ (tana .x^ + - Zj,^) 


10.ir 


2cos45^((tan45.11) + 2-3) 


11 


= 11.16m/s 


I Alm]| p A3^)iL!Lmdl A^La^l SAaII -L^ 

: x(t) lP=:3j*^P t Xn = 11 m : '-p-^ 


11 = 11.16 cosa In ^ In^TTTT - 77 = 1.30s 

11.16. cos45 


Vn=VVxN^+VzN^ 


N aIuJI Ia 4ja^ o^)^l A^^yn —^ 

: v(t) lP=:3j*^P tN = 1.30 s : '-y-4 


vni 


v^N = 11.16.COS45 =8.49ni/s 

v^N =(-10.1.30)+ (11.16. sin45) = -4.51m/s 




. iyijH c c |9^ : > *?illlll - (9^ 




I 6| : 


2015/04/20 : - (8) j <da» jjtaa 


: u'4 


Vj.= J(8.49r+ (-4.5ir =9.57 m/s 


1 ga> Ui^J 

; i _4^l^l -3 

(B) 4Jaij]| 4ij.^la ^jS ‘ d' = 1 m Ia^ ^ .ij-a]| ^A) 4 ->C.!iUl ^jc. Aa^ L^!iUl 

t_l—C-^l i-o j—^ J 4-1—*4all 4 j kJa^l ^ \c. AJ—^^ j.J44__^|j (ox) 51 «2j!i 

Xg = d' = 1 m 

Ia^ (j^.Qj V j-lsdl IaA (_3j-3 S^>^I IaI ‘iJlA J i = 3.2 m lS'^ *''U 4a jl i.^\ (-_sl^)JaS (B) 

IA_A (j_-a (J_al jl ^jl_ui_J J_lc. ^ 5f-- 0J_£]| dj_-a IaI 5—dj ( l_SA_^l (J^jai_J ^l—dU J ( 1 ^ 5 ^Aj.^a_!L ^jl t-J-C-^iUl 
t ^_LaJ ^LdU J Sj.£i] ^Aj.^aJJ ^jS 4jlj ( oj^ AjC- (^B) 4-lC-^l 1.^\ ^4 In ^a]| h3 = 3 m 

. c> (A) 

^Ox} '^<q 1I (_g-5l 1 ^ <Q5n (_5-2JI a Asdl (j-C- jJc. c_ Uu -s'l 4 V jal c sA g \l (Jj^_uij 4_ijl£>j| ^^)a.A] (jAI 

^B^ C-JC-^Ul <4La ^j-ai] 4^1 J 

; Ad jluLall ^aI*^ xb = 2.94 m 

Zb = -,,,, , *2 -;^(l)^+(tan45.1) + 2 = 3.07m 

2(11.16) cos45 

B 4-lC-^l 4Aa (jc- 0^)£JI _jic. jA J - 

^jS ^cHjiaij 4 ( 2.94 < 3.5 ) (B) 4-i-c-!^l 4_aljJaS Aitlp jic. ^)...o4 (j-o (Jsi o^A55 _j5c. (ji - 

V 4 . sAg \l ^IjILj j o^A 55 (_gAj...o5j (ji A \‘sa\ (B) 




(0)4 


ij (j.x IgjAa AAc. iABa j 4 L = 3 km dAllI -dakj (jc. Aa^ P 4_aAA (Jj.^ jl ^Aa aI JJ 

. (j^VI ^ (X ^jl j5l Vo = 200 m/s ^ j*^' ^d=Lu) j^ 



; O^laJlj I ^ (J^jAII (jjj^l ~l» .all A'aj.Vall ^Luidl 4jAla..a jl t" '.air, |aI 


y = 


-g 


2 Vn^ cosa^ 


X + tana x 


giijli (jiilajii: ^U«iii!l 


. io^Uj i c : wybUI - UId - UU>d (9^ 




























I l\ : 


2015/04/20 : - (8) t>ijUa % JajA - 


. Vo ‘ L ‘ g oc ^j' j u^ -1 

. i-ijc. -2 

42jIj i_s.^1 U_9^ ' ^•''if- — 45° Cy^ ^^Uif-1 Aijiall (jl (j^ “3 

Aqj.VslI Wsttn (_5 jHuiaII ^ ^Aa]| Sj^jjojLo 1 g» (jl 01 La -4 

P _J-all 

. sin50° = 0.75 ‘ sin2a = 2cosa.sina ‘ g = 10 m/s : 

; 

: V f ‘ L ‘ g g ajL^ - 1 

; jLuia]| Aj.^l3L.a ;_pajj*ll]lj ( yp = 0 ‘ Xp = L Lj. 2 J-all Alc- 


0 = - 


2 Vo^.cosa^ 


L + tenet. L —^ 


2 Vo^.cosa^ 


L = tana. L 


yL= tana ^ g.L = 2 VQ^cosa^.tana 


2 Vo^.cosa 

n 9 coset 2 

g.L = 2vn cosa ^ g.L = 2vn cosa.sina 

sina 


g.L = Vo^(2cosa. sina) 


2 g-L 

g.L = Vq sin 2a ^ sin2a = —y 

Vo 


: j ‘ sin2a = 2 cosa.sina : u' 


; ^Aa]| i_Lj^pu -2 

. t. aVa^l l^jJa^Lall ^ a V Vail ^IaLx^I ^j (_S.^1 ^A.^Vi A3 Luia]| 

; t- aVa^l ^^pgj (jj^ LaAk:. (X = 45° (j^ UJ^ (j' 4llLj| -3 

I AjLj^ AajLuJl S^LjlII 


L = 


Vo^.sin2a 


sin2a ^ 2a = 90° ^ a = 45' 


(jj£j LaAic. ^ ^Lif-i ^AaII t o^LjlII oAA (__5-L. ALaJC.'^L 

: g 3^' L^LaJ -4 
! La^^ (34^ La^ 


sin2a = 


g-L 


^ sin2a = 


10 . 3000 


Vo 

sin2a = sin50° 


= 0.75 

(200)" 

2ai = 50° 

2a2= 180-50= 130' 


ai = 25 
a2 = 65 


ai -h a2 = 25° -h 65° = 90° : 




iyijH c c |9^ : > *?illlll - (9^ 




I 8| : 


2015/04/20 : - (8) j <da» jjtaa 


(4)0:IKm11 


m = 200 g 4_!1 ]j£ i\ ^->j,j,i -> t = 0 4 Ajc. (■ yWi <. (x (j-sVI (, 52 c. (JjLo (Jj1ul« (J^joiI ^ 

^_iJa o1_^Ij 4-^-^ ^ Ail_uL>j (S) ~ LaAjc. i (J_jLall ^ jHuL-al] 4_jjlV q Ac-^^joi-J 

4ILjIj l^Ajuj f iill£l^l 0jS J:P2 ^1 f.Uji ^ n» '< _ L a.Vall 

. g = 10 m/s^ 

(J^Li jILuia]| (S) ' ‘ “?• ^JlJaC. JaJai-all 




4_3«_nJa ( ^^^JJLc. 


;l (S) 4_UaJl (jjjli -1 

, (_5jjJa (J!^ 

• i .n ^_glc. 14 .a 5 f-- I _2 

. jj^ cJ^ ^jLuij -i 

0j3 o.lui -L^ 


(J^yi ^_^lc. (JjLa]| jUjolaII IgJ cJ:l-aJ (,5^1 OC ^ 

R 4ij^ # 

;a-i^lll 


; 4£^)aJl p j1-ul 1]| ajLjc- -1 



X 


giijli (jiilijii: ^U«iii!l 


. ig^Uj (5^ ‘ C : wybUI - UId - UU>d (9^ 













































I 9| : 


2015/04/20 : - (8) i \Sji^ Jajt - ii i^iil^i t 


4» ^11 4 l^-v \l • 

1 jljll <^- o^)jj*j ^ ‘ ^ ^ ; 4_u)l^^l • 

f o_j3 t R (JaLall 0ji t P ; aIa^I (^g-lc. ^jail • 

; ^jjj^ (_5-jl^l ojjl-^l • 


Z = mao 

P + R + f = ma 

-P sina - f = m ai 
-m.g.sina - f = m.ai ^ a^ = 


-mg sina - f 


m 


; A^j^l jji-a j A^ljuudll ^^Isill (JjiiZlj 


(^(JjLall ^jIulaII (Jj3^") 



Z = mac 
P + R-i-f = ma 

-P sina -I- f = m a 2 
-m.g.sina + f = m.a 2 sl 2 = 


Av 3.2.5 


-mg sina + f 


m 


ai = 


3.^ — 


At 

Av 


2 .0.5 
1.2.5 


At 2 .0.5 


= -7.5 m/s^ 


= -2.5 m/s' 


j^ 


; ^QX^ A^j^l jji-a J 4 jc .1 * jimII ^^IjlII (JAaZlj 


: jjia cJ^ ^jaJI p jLZj -I -2 
• <£j^| ^ I.^LaJC-1 




. ijJji i c |9^ : wrifaiiJI - (9^ 




















I 10| : 


2015/04/20 : - (8) JajS - 


a2 - ai - 


a2 - ai - 


-mg sina + f -mg sina - f 

m m 

-mg sina -i- f -i- m g sina + f 


2f 


a2 - ai - 


f = 


m 

(a2 -ai)m 


m 


(-2.5-(-7.5)). 0.2 
f = ^-= 0.5 N 


ai = 


-mgsina - f 


m 


a^.m = -m.g.sina-f 
m.g.sina = - f - a^m ^ sina = 
(-0.5) -((-7.5).0.2) 


sma = 


0 . 2 . 10 


= 0.5 


-f -a^m 
m.g 

^ a = 30° 


3.0 — 


-mg sina + f 


m 


a 2 .m = - m.g.sina -i- f 
m.g.sina = f - a 2 m ^ sina = 
(0.5) - ((-2.5).0.2) 


sma = 


0 . 2 . 10 


= 0.5 


f - a^m 
m.g 

a = 30° 


• a oAui -L^ 

: a2 c> 3i *j4^ 


: g - 

; 1-^ 


(J j^\ ^jLuiJ (j-a 


: 2-4-aj 






. ‘ ‘ : t.*?iiiiii - uy - uy>y (9^ 




I 111 : 


2015/04/20 : - (8) S <da» 


ijLQjO i iJ iLoj 


jJI ^_Jc. 05 ^jjLa cjjj^ : J^l) ( 4iil^Uj — 2009 ) • (^) (‘i *^ 11 "*^ 


(J-a£-all ^j-a]| (GiOVC — A) ^ ‘—^J4 t^ ^_^LlIaj^VI ^<a5'n 

<jj ^jUij j uJaij m = 700 kg (Giove - A) ' . GPS 

h = 23.6 . 10^ km J ^ (o) jj'-^ j'-^ ^(Giove - A) ' j 4 ^ j^' jj-^ 

. ^Jajo) Qja 

^ajol] J ^"^^4 4.ii*ILall AjjJa^^l Laj ? ^aJJ ^1 /\ 

? ^jj 

. j (Giove - A) ^j'^ fi/2 

. ® C 5 ^ (Giove - A) j^' ^ j^ L-jjaia.) /3 

. (Giove - A) 'i^h 4iaja ^ ^ T jj-^' !A 

( ‘ (Giove — A} ) kLaaJ] AJLa^VI ^Uall C-Jjoi^i /5 

■ t"'! ^\l 


G = 6.67 . 10'" SI : ^}A 

Mt = 5.98 . 10^^ kg : t>jVl ^ 
. Rt = 6.38 . 10^ km : lP=j^' i_a^ 

; ddij^T 

J Ia^-J 4_ii*ILall AjjJa^^l - i (^^^jjJajI ^ala-a ^^jC.Li]aj.^VI ^)-ak]| 4_u)lj.i ^aJJ (]^ 

tji lilii (.5/1^ J ‘ jak^l tjj£j jl : Cyji^ 

(__)jiA2a]| (_JkjjlLa Ia^ ^ 

G.Mt ^ G.Mt 9 

-^ =3.65.10^ m/s (3 ‘ a^ =-^ =0.44m/s^ (2 

(R + h) ' ° (R + h)^ 

i (JI l—S^)Ja (j-a oA^Ij O^J.^ ja^^l jA JJ>4l <— (4 

27cr 27 c (R + h) 4 

T =-= —^-^ = 5.16.10^s = 14.33h ^^la^ 

V V 

; (j_9^ (_p3^^U 4.3lJa]| (jLaALj j 421.^1 4Aal^l ^lJa]| ^ ^ <1 . n-v 1 1 »^Jajoi ^Liic-Lj (5 

.g = Og = 0.44 m/s^: ^41^ 4 E = — mv^+mgh =1.19.10^^1 

G.Mt 

g — --- ; 42l!i]| ^lljluil Ljajl (j^-oJ 


jJI 11^jjia cjjj^ : JaJI) ( dil^bj — 2010 ) ; (6) 4>J|ojJl 


^jx. 4 (Webcam) 4 -^j Ij^L^ >«! 4 <ilj^l 12jalJj ni 4 5 \ 5*9 (S) i\ ^->>>1 -> Jajijai ^Ij2 

; ^121 ^1221 12. 2 4 ^ "Avistep" 4^ jx jJA2| Jajj4 




uiii C c |9^ : wrifaalJI - - ^U>d (9^ 








































2015/04/20 : - (8) j <da» jjtaa 


t(ms) 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

v(m.s'^) 

0 

0.60 

0.90 

1.02 

1.08 

1.10 

1.12 

1.13 

1.14 

1.14 


V = f(t) ; ^VAj V dlljjAl] (JlA-all ^ W'<a\l /I -1 

. 1cm ^ 0.1 s ‘ 1 cm ^ 0.20 m/s"^ : 

• Viim ^ ^ OF 

? j 2 '4 -V L Li’'! ^Luo <LajilLuLA C5^ cl J ‘ (1^} t ^ 4. ^\l p L Li-v \l /-^ 

. t = 0 4 lo^\\ l ^ (S) ^^ j'-^ t. . /c 


dv pV 

i f.1 _9-^ ** 4 \5^\l p c'‘\ '-V 4 -_|. \ ^ ; o^LiaJLi IS) 4_il_iJali!l]| 2_1 cL3la]| ^ l-i»5 /2 

" dt m ’ ' ' 

.(S)^V 

(S) ^daC. ^_5lc. 4a^(Jl<j /I 

4jl_^ t!i]j j Y A£.^)jai]| aJVaj (^S) 4JlJaC. A-iijJalillll 2 JcL3«.a]| A^jI i (j^(34^^ /S-' 

. ii]l£ia.VI c5j^ (3^ k : ‘•^1^ C = gjA = — iu'u^Jj 

m 

dljl^l 4.-a^ j (__)jiALa^^l AjlSIc ^cILlLu)l /-^ 

. m = 19 g ‘ g = 9.8 N.kg'^ : 

M . Vlim = 1.14 m/s (4^-1 

ii! jC j I ajaC pi Li-v \l (j3^ U^ ‘- ^ pj|c j 2 '4 ^ . ii'4 2_i]^Luj 2.^^)^ C5^ cl^ 

(jl ‘- _ La£ 4 'b^^psusi 0 ^ cl*-?^ 4.5^ (J^jAII) 4jA^I 2.C.^)jai]| ^ jLA i sl^ *^i 

^ 2Jlx. 2il^ jj 

. ao = 8.77 m/s^ (^ 
k dv k pV 

— 4 — + —Y = g(l- 

m 

mg-n 


II 


(!) 


i; 


C = g ‘ A = 
k=: 


— +—v = g(l-—) (m- 2 
dt m m 


= 0.15 ‘ n= 1.96. 10^ N(-^ 


Vli 


im 


( ^ Ls^ 26 r J^ ujj^ : ( ^ 4^(43 - 2011 ) ; (7) 4 >j^o:ill 


4 (jAajVI j—it 1— 0 ^ n» 1 _jLui—a (3—3J 3J—^ J—*^1 4_ 1 *Sj£ jjC_J 

. Tl = 25.5 jour <>jj^ j r = 384.10^ km 
? 4.^^^ 4_i]| t- ^ii'n ^jA La - I -t 

2 \1 Lir- Y 2.C.^^jal]| A-ajS C_Aul^l -LJ 

^Ia>j 4 1968 4Aja) ^).ak]| ^Jajo) ^1 g.1 tJoslI Cl j^ (ApOllo) 3^3^1 2_AjLjaa]| -2 

. tiA = 110 km ‘.AjL ^lijjl ^ jxi]| (Jja. 

tLi]lil]| 3^^ -1 

t-Aui-^l _ (j pLatll LJA.^1 dljlii J 4 4li]j£ J ' _ La<aj j 2JVAj 'X'a A^jI -LJ 

2_]CAsJ| AlLaJd 




uiH ‘ kiiilMiaUj i : wybUI - UI2 - UU>d (9^ 
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^ ‘’'Uii^1 ^^iHuLA^I aaI] ( Li^^aj L<ia ^lULujI -3 

‘ Ml = 7.34.10^'^ kg : ^ ‘ G = 6.67 . lO " N.m^kg'^ : CA^\ 

jVl klj£ Mt —- = 81.3 ‘ Rl = 1.74.10^ km ; 


M, _ 

(jj(j^lji (jjjlil V 4j| V) 4 J (j^Uaill (j^ ^jJalj 4jLjjj -4 

(jjj^ (j^l jS ^2 *'j ^ 

•• • •• % 
; dij^l 

jA ^)Akll c_j£ 4 JI Utin (Gl 

27ir o 

= 1.10.10^ m/s ( 4 ^ 


V = 


T 


" (__)jLAjai]| (jc. C_j£j^i] Jajo)jILa]| .i*JI ^ ^’'''J ^ J^ ”2 


T = 


4;r^{RL + hA2 


G.M, 


= 7141.77 s = 1.98 h (^ 


M^x — 81.3 M^l • uj^ 


Mt t, , 4 T^.G.Mx 7 4 

T =81.3 : u'^ ‘ r =--^-^ = 4.22.10V = 4.22.10^ km (3 


M 


L 


4 7l" 


jJI 27 r J^ ( ^iilAjabj - 2012 ) • (^) ,•[ *^ 11 "*^ 


C ljal 


^-0 c" '*^1 L ^''*^1 J ]V[ 4.jiji!LuiAll 5 .Lal*Jl 

. (P) Phobos ^ ‘ L_j£jill \^A jLii 

. G = 6.67 . 10'" N.m^kg-^: j^' 

. r = 9.38 . 10^ km : P j M u 4 ^ 4 iLuL<JI _ 

. mp : Phobos ^ j mM = 6.44.10^^ kg : ^ - 

. Tm = 24 h 37 min 22 s : 4-uiij M u' jj-^ ^jj-^ - 

jj J Iaa (jl J 1 ^ -a^ 7 -^ LS"!^ ^LJajjLj 4_C. 1 J <_1^2a]| 0^ (ji 

^^pa]| C_j£O ojA^ ^\j\lc. ^1 



3 ” c^ 

P ^paill (_5-ic. 1 (3-(J^-^^) LS^ ~ 1 

4^iJail.a ^pakll 1^ klUaC- (jl (j^ ( (jjjAll ^^lii]| (j^lall ”2 

^^pa]| (_JP ^pakll (jGj-^ 4c.^pa) 0^1^ ^5ninl 

. mjvi ‘ G ‘ r JrJ-^l-^l kl^Aj ^^pa]| J'Pp ^pa^l JJ.^ *jW^ “3 

• 4 uLi4l jjl jj^ J (j^Lall (__paj ^^j| -4 




. c c |9^ : wrifailJI - - ^U>d (9^ 

































I 14| : 


2015/04/20 : - (8) j <da» jjtaa 




^ = 9 . 21 . 10 '^^ slm'^ 

Ia jIA<j 4Ja^-a]| Tg 4-a^ La ? ^^pal] AjjoijlLj o^)i!Luia 3 LjVLk^ajVI 4ja^-a ^ (jj| -5 

; i (^gjoiLa^l jj^ -nil (_33 j (jJjjc. 4^U]| 4jc.l3iju!i]| ^!iL«Jl (Jjisklj 


dv 

0 = nip 3.t —^ “ = 0 —^ V = C 
dt 


te 


^^pa]| (JP ^pakll ^ 11 Lir, 4^^)^ 4j«_nJa U_9^ 4!1 jIj 4c.^pui]| j jLuidl (jl LaJ ^1 -2 

(3 ‘ V = 


T = 




471^3 


Gm 


M 


Gm 




M 


i " (_piAjai]| (jc. C_j£L iili jILall A*JI LlJ^^Ja ^'“'J ^U^ " (4 


T. 


4 7l' 


6.67.10". 6.44.10 


23 


9.21.10 


-13 


Tp = V9.21.10'" r^ = 2.76.lO"^ s = 7.66h = 7h,39min :Tp ^- 

; p^^pal] 4 utilllj 0^951 Lia 3 ‘^3*^1 4 Li-s. ^ ^ .>i 

^a]| jLuidl ^ jILuia ^^pa]| j£^pa A^l jJJ (jl j- _ ^^pall 4ja^-a] ^ u .'‘41 j LLIj ^3) ’'Li. ^pa3 

^^pai] ^1 jIujVI (_S jluidl ^>-akll J ^^pall (jGJ'^ CT^ _j-aC. 

! Ts 4-®:J3 - 

Ts = Tm = 24 h , 37 mi, 22 s 


(^jJI 06 r j^ ujj^ : J^dl) ^jic- — 2009 1; (9) 4^^ 


4.C.^paj CS"^J ^1 4 Uti'llLj (3 4jaaj IpAj 12^Li Ua^jLuj = 100 kg '5'' 4!ilA£ ^^^AJa-a Li'a. ..j 

^IALI 

(^(_pjApaajl 4jLal.i ) f = k V (J^Li\l (_|pa LgJ^L^ pi_J^I ^jlLa oj3 4JajLoj pLijI ^jJaij 

4 .C.^pui]| kl^Aj ^ILi^ll A 11 Lif- j^^pa ^jLuii dll^pAXJ - 2 - 2 ^ 



giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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dv ^ ^ « 

-= A V + B ! (J^>‘ti\l Q^a 4^^)^ A l\j.Joli2]| <djljL<a]| (jl (j^ ( (jj 

• _ •• - - _ 

(jjjjtj ^ B ‘ A 

: Ls^ 4^4^ oJ^ -2 

(^{} 4j. 1^I Ac.^)jai]| ( (JL^-o oAui - 

(jl^l (_j-a <!La^ C_Aui^l j _ ^l.iLall 1^ o.l^j ^^ jl.iLa]| ^ -ajoj a1j1_ui]| 

m 

]^ A A A L-Lol^l -4 

0<t<7 S aJ'^Aj ^^^AJa-all A£.^y^ cJ^ “5 


(^jJI ^ 15 ujj^ : - 2012 ); (10) 4 >j|oj1I 

d = 21.51 m 4_uiaLLa]| 0 . 1 ^ ^la (3^ ‘ lj1j«JVI <1^1^jo^al-La (J5Li 

(_)iaJiJ ^ ( 4-1^1 1_^ ^^ (_5--^^ Vq 4£-^)jaiJl 4_a^^a..a (J_^V J ^ 4-a»l (_l?_ui>i]| ^ 14 

I «A Ui-v 1 c"'! A* 

Vo 4£.^)jaiJlj j (_pajS/l ^JajoiJ A Uti 'l\lj = 2.00 Ill A-xil^1 A 4 laVl\l (j.^ A c"a 

. (4-J^l) ^Vl J^l ^ a = 45° ^j' jJ' 

^alj <A Ui^Wl t = 0 jliij J O , 1 , k ) -^5^11 j AalstlA]! ^->\».a\l aI^I 

A <Ajakl]| <0^1 (_ 

<1^1 (Jij a 4 uu'i\Ij Aj(.al.^ J (.] aI^I ^‘‘'1^1^5-s.I (d<a^ 



4_l^l jLui^ kJ.ila..a ^cILlLuil ^ ~ 1» .nil <A \-v\l Z = h(t) J X = f(t) (j:?-^-^^-*-^^ - 1 

. Vo J g ‘ a ‘ tlA z = g(x) 

1 t_Aui^l ^tdjg‘C)C‘ IIa Vq kc.^)jai]| kl.iljL.a -2 

f.\ aI^I l^^^iluii oAa]| A^ -3 

. g = 9.8 m.s'^ : 

; ddij^T 


z 


g 2 

- 2 - 2 ^ 

2vo cos a 


+ tana x + h^ 


z 



+ Vq sina t + h^ 


x = Vo cosat (1 




. uiii c c |9^ : wrifailJI - - ^U>d (9^ 



































I 16|:<ia^l_2015/04/20 : - (8) j [S^ <da» jjtaa 


d 

. tc - -2.2 s (3 ‘ Vq 

Vgcosa y 

g-d" 

--= 13.89 m/s (2 

2 cosa (tana.d + h^) 

jJI fjic. 04 r j^ utJj^ : ?■ — 2008 1 : (11) 


(_^LaIlll Jak QA 1 g‘ (_jJl l^jlc-V J 4 (_jj:La!i]| ^1 o^)£Jl ^LlLa 

4_uil^ t3_9^ 4-1 Ai l5Kj 

AjJLo AJakij ^AaIj j f.\ cJ'®^ ‘ A_uil^^ 

^liijl ^ A Ajaiill ^ OJ^I jJIJlj = 0) AjiaJ]| ^ 

C 5 ^) J ^ l^LjLri. (^vq) ^ j'^' ^tJ=Luj t>a ho = 2 m 

(_J^jJa ‘ ^->Jill'S Jl J (jja 0 jill . (^2 -l 1^') a = 25° ^j' j C 5 ^''^' 

• ®J^' J:J t> 12 m C 5 ^ t-ialj]! j h = 1.80 m 

: (O? h j) (2*^1 0j^l jLui« u' u4^ -1 

g 2 

y = (--^- 2 ) ^ + ^ ■•■ Yo 

2 Vq cosa 

. (0,i, j) jj^aa^I ^ oj^l jl^ uW^'-2 


>0 




hn 


V7^7777777777P77777777777? 

2.^'> 



? t-JC-^l l^j.iljL.a AjaaJ oj^ tluJaC-i (Vq) ^^>Jai]| A.aj'^ La 


? LjAIc. LgLc.^)jai A.x^ Loj _ (t — 1.17 S) ^ Li-v 111 ]V[ _j-a]| .iA^ 

(_pajVL ^ 1 ^ .nl/'Li. L^LlaJjl AjIc- ^_jJI L^5Uaj| ^ Li-v 1 o^)^l AJ^^ilLuiJ (_ya3^^ t_Aui^l 

. tana = 0.4663 ‘ cosa = 0.9063 ‘ sina = 0.4226 ‘ g = 10 m/s^ : cLl j}a» ^ \ l 

Vq = 13.8 m/s (sJ ‘ h 2 = 1.2 m (' -2 ‘ y = ---yx^ + tana x + hg (1 

2vo cosa 

tp= 1.44s ‘ Vjyi =13.8m/s ‘ (xm = 14.6 m , yM = 2 m) (-^ 


giijli (jiilijii: kU«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 






































I \l\ : 


2015/04/20 : - (8) gfl^ - <da» 


(^ 17 r J^ ujj^ : ?■ - 2013 ); (12) /MiojJI 


F 6 G AliJUaCr ‘ i^AC) .o.ft ^ =\^kg lAIiliS ISj^i*^ .J^ 

{BC) c.J>^lj t(_>jaLal {AB) V''n^ eg j 1>.>i a 11 ^ <J=30°:^jl j ^i».^j Alijlj 

./ (j-ajii G Cjljjiu JiAJ ^1^1 (JAaIII 

v{m s ^) 




.a!!a.^)a G _i 4 Igjtgj ^'Vi‘'i.>il ~l ~1 

. A C Ac. jiaSAll »>; a 1' ^tliUjLul —(_J 

- (_>^ (—jj^l ~2 

.L^ajul^I ^ i F SjB sAj^ ’04^ “‘-4 

a1^^)a1I AjjIj ^L^juSLi ^l Ac.^)jL»iil l^Loj ^jjjoS —J 


; 4ij«^**4ft dij^T 

AAialLo AajSILukj A^^)^ ; ( 3.1 — 0.5 m/s^ ‘ ^UaijLj Ac-^LuiLa AajSILukj a£^)^ ; ”1 

a jil] ^1*^1 ^^^Ic- ^jA q1 uj^'^ (' -2 ‘ AC = 128 m (‘-a ‘ 32 = 0 

LgC. jLujJ ^1»til aIa^I o4A aJj^ <iIa^ ^gjLuia i La ^ Li-v\ <Aj^j 4^j.n aIa^ 4 11 Lr, C5^ o^^-all Aj^^LiJl 


.f=F.cosa = 5N(-^‘ F = ^^ = 5.77N (^ . aJ^^U^a 

cos a 


(^ja]| i_Jc. 16 r J^ ujj^ : (diC^Lj _ 2012 ); (13) 


^’'Li ^1 -V \1 A.^j^^l dll^Llall CllLa*J_u:la ( (jLa_ui Aj^Jj Aia^alc- t" s\S 4 2012 

L^3 a aLL^I (_^JaLLa]| . ^1 A ^^^^jJalLal] C1 iIaI£.Luia]| (jLa<ajV 4_^.ASjai]| 

': Vj) 




. 4^Uj ijjji i C (9^ : wrifailJI - - 4MU>d (9^ 
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Vq = 50 m.s" ^ 4_jSai (jiajVI ^iuaj Ji ciulj ^Lijjl J 4 ^ 

CllLljlA^yi Q 4_Iaaj]| (j--a l_3^\Jaj| ^ = Q 4_Iiii]| ^ J (j «A 5\1 !^f- til^)2Lj 

]V[ ‘Oakill ^JajoiJ Vq “^jaaVI ^^IALVI ^^^)jai]lj j 

( O , i , j } j A^jIslIaII \» a\I (j (_^jAj 

%. ^===»^— 6-J^ _3ij| (_] '< ( 1_4 41 f- o^)—njtj _ !l (_pajVI ^Jajoi—J ^4^ _ a]| 

, 4]ij 0 j2 sAi^j a ji ‘‘^ilc- J (_3jA1a^I 

Q *"’■*’*v,^ ; dHj4^ -1 

. z(t) J x(t) 03^ j^' -' 

''‘■» . z(x) ^jlsi-a -LJ 

_ ]y[ Jaj)Stj.i\l ^JaSj ^ 

\ . C5^) (Jj. Vu . ,o\ l (J_jj^j] ^j5Ul 

. Luiii 

~ I jaJj ( ^JajoiJ ^LJaJj'^l Ajc- 4_ij|.iiJl i_ LIjj V 

■’-». ’ >^,' ■ •'.:.^** *■ ■ ^ 9_4 _ L4^1—ui (Jj^^_i]| 4_j^AJ 4_lJaAJ (jjAlk^aJl 

t Q A Wslll (_^LuiJl cs"^ “^3^ 

0_ ^7-(_J£jai]|^ t = Q ^ ^*^41 4_ij|Aij| CJJ'^ LJ^Luj ^ ; (jjAlk^all 

.f = -100 XV ^5U]Ij 

JajjSmll 4jt3|j (JLoAI ^ ^ l4-<.4l (jjAii-a]! Ac-^jjoj ^IjuA (Jl<aJ V ! 4lll^ 

«A 11 A£-^)jai 1 ^a'a-v^ AjliJaliHll A^ -1 

1; aJVa (jjAii-all «A 11 \~>CL y w4l^ -2 

V^ ^A^l ^^)ja4l A^ -I 

.t= 10 sjt = 0 s: ls^ P jUaiII j ^ jxA\ jas. 









^JJjii C C |9^ : > tfiiilll - (9^ 






I 19| : 


2015/04/20 : - (8) S <da» 


Zm = 405 m ‘ Xjyj = 


2hvo^ 


; ddij^T 

: Vjl 

2 9 1 9 

= 454m ‘ z =-^x (‘-4 ‘ z = —g t ‘ x = Vq t (' -1 


2v 


Luiii 


; dv 2 
V{ = 15 m/s ('-2 ‘ 

t = 10 s ^ V = 15 m/s ‘ t = 0 ^ v = 0 (‘-r' 
t = 0 —^ t3.noc = 0 —^ 3. = 0 ‘ t = 0 —^ tsnoc = 9.85 —^ 3 = 9.8 


jJI 23 r - 2010 ) iQAXXhiJQ^ 


(jlULa^ j f .\^jlLa 4 g = Hl.S ^ 

^<A_iiaaj ^ l—IaiJl ^_9-3_5 (j' O ^Jakill o^)^l C-JC-^Ul ^jJaj 4 ol^l^ AilLi-o ‘'ja nl 

. h = AB = 2.44 m ^jU]l jl 4 ^ jA\ d = 25 m C 5 ^ 

^3-lJ^2i]|^ (X = 30° ^ 1 g UA ^4 j.^ Vq ^^)jaij ej^l c V'Vqj 

A 
h 


o 



a 


I 

i. 

\B 


►x 


3-^14111 


y = f(x) ^.iljL.a ^5 nwJ t 4_a^l «A Ui-v\ Ia^ ^Lj (^OX,Oy) jd*-all ^ ^J.ii / I 

4_li<J^I oA^I (_ 5 -A ^ (^A 4_]aa2]|^ AjksVI 4_Aa^ljli] ' J .4 .n.n l_SA.^1 2?* " ‘’ J ^ 5-s. Yq a .njA ^1 L ^ ' -VJ j'2^ 

? «A Wa‘4l^ Aic. LgjAC.^)jaj 4.-a^ La j ? ^^)iILuiAll 

? ^5 ^ LiV4l^ Li-v 1 LLoiLa^a i 2*5 ‘ ‘2 cA^ Vq 4.“®-}^ U_9^ U ^^ /3 

; ddij^T 

^.^JaUxa -iLajalLuia QX ^_j^-all o^)^l La....n - 1 

pi Li 5 4 j o^jjilLa 4.-aji!Luia Qy ^^-s. .nil o^j^l AS^^^ La....n _ 

^2 

■X + t 3 na X : jluLall ■ 


y = - 


2vn^ cosa^ 


Vo=17m/s (3 ‘ v^ = 17.25 m/s ‘ 1^= 1.55 s ‘Vo=18.6m/s (2 




. 4^Uj ijJji i C |9^ : wrifaalJI - - ^U>d (9^ 



































I 20| : 


2015/04/20 : - (8) j <da» jjtaa 


(^ j^l 24 r J^ ujj^ : J^l) ( — 2010 ); (15) 





ijc. JjLj jioix JjL ^Jic. m = 100 g (S) (3^jij 

. (5-(Jlkl]|) xx' (i^j a = 20° ^j' jj 3^''^' 

Jaj^^ ^j-^ j ‘ (W^cbca.ni) lj^L£j c ''4»5.n\i ^ llos 

c5-2c- j "Avimeca" j:J-^' 

; AJllill ^lii]| 


t(s) 

0.00 

0.04 

0.06 

0.08 

0.10 

0.12 

v(m.s'^) 

Vo 

0.16 

0.20 

0.24 

0.28 

0.32 


. V = f(t) u44^' /I 
; tjl^l ^Lojc-Lj /2 

a ^ 4 .a^I ^ciiiuil J /\ 

_ ^ — 0 4ja^J]| ^ Vo 4 ^cHijail /lj 

. t 2 = 0.08 s J ti = 0.04 s : ^jJaLJI /^ 

; aIa^ (j^ /3 

4lLa^ c-Aui^l ^ g^Q ^jLuiil] ojUaJi .l^jl (jj3!.'^''.' /^ 

? jj^ . a J ao oiJ uj^ 1^ 

(_JjLa]| ^ jILuiaII 3^jJa C5^ t“'1 ^1 ^5-s.«A -v ^ oAki /4 

. sin20° = 0.34 ‘ g = 10 m.s'^ : 

J V = at + b l1^2i]| (ja 4iil.^L3LA ^-.yq^ktiA ^jc. ej4^ V = f(t) (^ “2 

a — 2 rn/s^ ‘ ^Uaijlj s^^jiiA AAjiiLuiA 

d = S = 8.10'^ m (-^ ‘ Vo = 0.08 m/s (‘-r' 

J ^j'-^' c5j3 JLaaI j ‘ ao > a u' ‘ ao = g sina = 3.4 m/s^ (3 

3^ljalll 31 g.'ic. 4jall J.dl ^ 3-^ 

f = m(gsina-a) =0.14N (4 


(^ j^l (_s^ 25 r j^ ujj^ : 3* ^^ ^ ^ ' 3^0 } (?• - 2011 ); (16) 


4c.^)ja) (j_5>^ tJ^Luj 4_iJa0aA 4a^jLo) 4ja)l 4 jAa^Ij C5^ illulVI ‘ 4j9j3tAC.VI 4 . 

4_iAaj 4ij3=^ 4ajLaJI "L^AAj J Vo = 0 m.s ^ 
. Pair = 1.5 kg.m'^ <i'4 j a ->^\ I t r = 1.5 cm ^ (-1^ ‘ m = 3 g 

. g = 9.8 m.s'^ ‘ f = k v^ c!ll£ia.VI Sja t V = —Tir^:* j^' 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH k kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 













































I 2l\-iAA^\ 


2015/04/20 : - (8) j JajA - ii ii‘^iiil‘^ii t <da» 





4 W Uif- (J^ -1 

JajLoJl (J^Lk 

i 0^)jll3lj t ^ ^'1 *' -n AjojIjJ jUikU -2 

^JLlaC. (jJ (34^^ J 

A£.^^jaii] 4_iijJalij]| Aj^Lx-a]! C_jli£l _ 

^ ^jc. j ASi^^ 4jijl!Laj t" '-V ^ I LI _2 

(_]^L ^*V \l 1 n'i^.a «A j-v <0ai!lLall ^^l ^\l JaJ^)3 

. V = f(t) J a = h(t) 04^4^' 
a(t) ^jLuii]| (jjji^aAll (_£;] -I 

. ^ ^ 

V{, ^4^1 ^^)jai]| -k-_l 


](^ 311^2^'^ I (J-aLx^ 4^®4^ 


t 'llI^I 


(m-p.i,V) 


Laic- — 


; 4ij**"^ft dij^T 

; JajLuJI (J^l^)/a (J^Lk 4 l^jLiJl ^ jill (JjLaJ - 


(j^UajVI 42^^)-a 


^1^1 a Li'4i aI^^^ 

If :<= 6 

If :#= 6 

If 

= 6 

i 


i 

i 


L 

( 

11 

) 

n 

p 

11 

r 

P\ 

w 

) 


J 

' 

■ 


m-^ + kv^ = g(m-p^i,V) (2 
(1) (jW4^' OJ^ (t = 0 —> V = 0) (/' ^'42 jI ^ jjoi tjjAj t = 0 kJiaJll Ajii 2L£jj Ajj$1\ Uj (I -3 

C ^1 L li 5\I j^jlalll (2^ 0^4^^ _$ A-C-^^joill j^jJalll 

k = -^(m-p^jj.V) = 4.56.10'^ kg/s (-^ ‘ ¥{ = 8111 / 8 ( 4 ^ 

__ 

jJI 28 r j^ U 4 J^ : lKI') (?■ - 2013 ); (17) 4>j|cj11 


•4 L-vWl ^ ^l.iljl 2x.jjji jj,i mi —13g : ^ D — 3cni ’.Lk jlai t(J£Jlll ^.jjS 4 ^ <Li^ JaLLl 

. (Oz ) ^^jSLill jj^-all IAi^ ij^Ji\ ^liaja; ^ ISOOlU —J (2 ^Jaij t = 0 




. uiii c c |9^ : wrifailJI - - ^U>d (9^ 
















































































I 221:4^^1 


2015/04/20 : - (8) (jjjLoa j gflj* - <da» 


f P 

. 1 Ua^jijLjj ‘ ‘4 4.^ ^1 (_ua^_)ij ! V g) 

. IglilUaC- J)£^)ja Ct A£-^)jlii 1 ^jjLl^J)ll ' — J 

^Jajuj Jj l^^jua^ ^ 14-s.l 4 £-^)jlii 11 4^a^ (—J-ui^l ~2 

i3l£i^l sj^j n Jj P l^iSj ejil AiUia'^lj ^1 jll :l4jlj 

—^ 

. / = kv^ 't-cAc.^>ju2l ^ l4^)la AA*jjllLall f 

^ k cJ^Ut^i 44^ (JjI^II^Ij ~1 

^4La .(J^i a.lLM t ^'.o-s.! ^ AjlSIj ~2 

^ n AjiBIj aj3 (JLaAjj ~3 



AjL2ali2]1 4^ ~ 

(j£-aj Ajl ^ 

^ = A-Bv^ 
dt 


ajlj*]l ^tijlLujl 


«^y' V^ j.uA2 

. 4.^ 

jju2l V^ 4-a^ 

. ]( Ajo^ ^uHuil ^ 


??T'ii5.>n IjLa ^2~V1 _iini~^ ^ ^jjjc.^jjLkill U-J^ 


4 


.g = 9,8rns^ <■ p = l ,3 kg • rn =— 7 rr ri jill 


3 




1 


. V = 171.5 m/s (2 ‘ x = —gt ‘v = gt(li_^ 

• Ujl5 


. Ja^l aji 4la^ t H =-^-^ = 1.8.10'"^N (2 ‘ kg/s ! k a-^J (1 


k = 2.0 . lO'"^ kg/m ‘ v^ = 25 m/s (-^ ‘ v^ = 


ig.m k j 

V ‘ 6 = - ‘ A = g(l-3 
k m 


^9.;9-v\ l Jaj)q>j,i\| ^yji cs^ -jf''* ^ U^ ^cliiLuij ^4 




. c c |9^ : > tfilllll - - UU>d (9^ 




























































































I 23 |:i;A^I 


2015/04/20 : - (8) S <da» 


(^i_Jc. 21 r j^ ujj^ : ; (18) /Mtojll 


^ Jtti J IXl = 400 g 4_!11 a£ 1 ‘- ° t 1 A kV' j t = 0 4ja^j]| Ajc. 

^Ljj| (^3) (. ^l-(j£j^l^ fX = 30° (3-®'^^ O-C. (JjLa 1 ^jiaiA (. Vq 

g = 10 m/s^ ! 4g -^\ 4jal£l3L<a oAuJl AjjIj f 0 jS l4ll£l^VI l_S j3 

]y[ ^ ‘ ^ ^^J-A 0 ^ Ui-v\ j I; = 0 4_Iiii]| (j^ (S) '' ‘'?~ ^Aa^I ^LUI JaLa^l Ia^ (jj3allj - 

; ^ji di^l ( ^Uall j i X ‘Oj^lill oAjc- 

Ec = - (m.g.sina + f) x + Eco 

^3) ‘_4_Ia^ ^lJa]| E(^Q ! ‘■‘‘ 

. (2-l1^4i]|^ ^ La£ Ec = f(x) C 5 -^W^' ^ w 1 a\I X l^jli^la aIIiLa ^LjajS Ajc. Ec l>^ -2 


2-tJ^' 




X J Ec O^ c_ n*^! -I 

0 ^ SAjA j Vq 4_ajIaI1jVI Ac-^^joJI 4.a^ ^5 n i nl 4 <ajl_ui]| AjjJaLi^l AA^lxll ^AjIAiaj -L^ 

. f *ill£2^VI 

Ac. jLuiJ A-a^ C_Aui^l ^ (S) '" ‘’?~ A^^)^ AjoJa (__>jjA| i (j-^_2 

x(t) ‘ v(t) tliVAlsLAll -4 

; j |*^‘**o dij^l 

. X = 0 J^' t> Ec ^ B = 5 ‘ ( '->35 .> i a \ I) 4 _ ^W' a \ I (J^ ja a = -.5 4 Ec = Ax + B (' -2 

[2B 

f = - A - m.g.sina = 0.5 N ‘ Vn = — = 5 m/s ( 4 ^ 

V m 

•• -.• n •• -m.g.sina -f 2 

aa 35 >. i a as jaJi A^^ t a =-= -6.25 m/s (3 


m 


1 


X = — a t -I- Vq! ‘ V = at -I- Vo (4 




. c c |9^ : wrifailJI - - ^U>d (9^ 







































I 241 : 


2015/04/20 : - (8) j <da» jjtaa 


jJI 32 r J^ ; (19) 


o 


V (I 

—►■ 


X 

■> 


^Ajj ^jUall <^31^ j-k^j Ajc. ( ^-jksl ^jUa G ' A-LaSj Jfl ' ^ 

Vq'SI^^ Ac.^)jalJ f.\ J^l 

^jUall *A Ui-v 1 —Q J O cJ-'^^Ia^ ^ 4» *' 

? <LujI^a] C-JjoiLLall ^jA l-a -1 

; (jjbLaJC-l -2 

• (Oy) -5 (ox) U:JJJ^' (J^J *J^' ^JaLoLA 4 »jj3a -I 
IjojI js-J i y(t) ‘ x(t) (jjj^j_ll ^j^jl_3l-all .A_^jl -L^ 

j1_ula]| 

X = 40 ms 'g^‘’^'' ^ c-'^i c_'AU5.n\i jjji^5\i ^ _3 

1 '4i ^ -v5 j AjjoiLLa *A j-v ^jC- i ^jUall Ia Aic- o^)^l 


a-J^Lx/q 


t (ms) 

0 

40 

80 

120 

160 

200 

x(m) 

0 

0.20 

0.40 

0.60 

0.80 

1.00 

y (m) 

0 

0.008 

0.032 

0.072 

0.128 

0.200 


CH» 


. y(x^) J x(t): t> (^W^' J -' 

! (jjljl-ui]| (j^l^l (_ya ^cllLu)l -L^ 
Vq ^^)jai]| A-a^ • 

g A-a^ • 

; «ij^T 

.nil ^ b L L'll jA i AjoiIjA] C-JjoiLLall j^^^)-a]| ^ 

4^ajaILLa 4.-aJALuLa 4^^)^ QX J_j^-all ^_5-lc. ba. l.^ _2 

pi ]A5 4 J o^)J3t!La 4.xji!LuLa 4^^)^ oy J_J^-all ^_ 5 -lc. ba. l.^ _ 

1 2 

• y=2^^ ‘x = vot(4J 

J t Vq = 5 m/s ! J 4 ^Ua-alLj J x(t) C5^ bLaJC-l (^1 -3 

. g = 10 m/s^: ^jJall J y(x^) 


(^ jJI ^_Jc. 33 r Cyj^ '. J^Q ; (20) 

2 J JaLJalLaVI bj A. t A \5^11 cj^ ^^^^ILall j i (_^lLall AAu^l *A «A b-s. 11 

. 441^j^' Ls^ m2 = 400 g ‘ mi = 600 g t ^jJaij Ua (S 2 ) ‘ (Si) ‘ '^' '0 j£]| 

^411 (Si) j>-au-^l 4jL<a J ty® (S 2 ) (^^ilail (Jj^I jiU I Aba Ia^ n» 1 Q 4-2aAj (>a J t = 0 4iia2]| ^ 

. a = 30° ^j'jj (i^*'^' Jj'-^ (^jluLa ^ *41 


giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 




































I 25| : 


2015/04/20 : - (8) S <da» 



. (S 2 ) ‘ (Si) t> C 5 ^ SjJ>Jl c5j^' -1 

; ^l2ll (S 2 ) ‘ (Si) C> (j^ ^j'-^ u' UJ^^' -2 

(m 2 - mi sina) 

a =-^-g 

mi + m 2 

Eqj (_g_A -oUall oAic. (jj-^ j Xi ^j3L_kjj ^l_ui-a (S 2 ) ^ ^*>2 ti = 0.5 S Aic- -3 

■ Ecl Xi 

«A Ui-v m \l ^1 Wa‘4 .^xj ^2 '' "7' i _-1-4- 

L>^ h = 0.875 m j' ^ 5 -^ u'-^ ti 4 4ji Lak. ^jVl (S 2 ) (“ ■ “ Jj-^j 

. g = 10 m/s^ : C5^ 

; ddij^ T 

.Eci = 0.05 J ‘ xi = 0.125 m (3 

i ^U^Lj o^ljilLa 4..ajilLaL<i ^Jj.-aJ Ai.a j Jl = g | ^jLulIII ojL^ ^Jj.-aJ ^Uakjl .AaJ ^1 -4 

. t = 0.37 s (^J 


jJI 39 r J^ (dil^Uj _ 2012 ); (21) 4 >j|oj 1I 


X 



(j-^ ^ LS^C- cJ-J-aJ j5j.j.i a\ (X cJ-:^a]| ^jl j '1 tu 

Ch^ t = 0 klia3]| m = 1 kg 42i]j£ (^S) 2‘‘' '5 ‘- ° •> 

(_lji4al jUjoL-a] ^aJaC-VI 2 Ja_^ j ^ ^ -v *' Q 4_Laki]| 

. (4-J^') 

^3) kJlJaC. (jkaJ C-AuiLLo (jLaxlujLj 

; ^l!i]| V = f(l;^ c-1 kk-v^ ^If-- (JJ 






































I 26| : 


2015/04/20 : - (8) S - ^ 11 *^ 11 !*^it 


O L>* Aiis ^ Ui-s. 1 .iaj (S} ' " ‘’'5 ( (jj_5^ 

(S) (_^I Jalxi^l jA La ( (^4) ‘ (3) ‘ (2) ‘ (1) ^.“11 (j^ (j<a -LJ 

OC 4-a^ t-Aui^l —^ 

^ — 2s _5 1; = 0 ! (^j5Li-v111 ^jjaLall ^LuiaII C-Aui^l -J 

f 4 ajIj I^Ajuo lillSl^l 0 jS ^1 (JjLall ^ jIulaII (_5-1c. <3^3^! f.ljji jsjoi^l «Aa''a^ll ^ _2 

(^3) LS J -1 

^ jLujIll 0 jL*Jl ^5 n I Lil ^ 4 (S} ^ Lir- 3^^)-a (__)ji^3l -LJ 

.f = 1.8 NJ^' (_j-a ^ jLuLi]| 4.A.i3 C-Aui^l —^ 

. g = 9.8 m.s'^ : 

V) Vx > 0 u' J ‘ ( g sina < 0) ax < 0 j ^jLunll J\ 4 ax = - g sina (' -1 



jLul^JI (jl L^ j 4 ax Vx < 0 : uj^ (ox 

o3 jx—k^ f.Liil (S) ~ 7 -^ 11 Lir- 3 -^^>a 3 _ 9 -^ ^^ja5.L' ^ 

^UalLlL «A 'Lil n.a <LaJ3lLuiA (_]jLall ^j)5tj.iA\l 
(_J_lLa]| j_g j)5j.j.i a\I 4 _ 5 -ic.| (S) (J-k-a j Aic- - 

‘LaJiLoLA (JjLall i_g jILuiaII (Jiuil ~ ‘4 

3^ cJ3 ‘ e3^3-^^ * ^ _lajjLj Ac. jLuj-Ia 

! (JjLa]| jILulaII ^3) 

A 'Ll! n.a A ^ ''a5 . Li ^ ^ A^ UJ-^ ’. (-^J*—^) I JJ-^ 

a Li54 j 

Ac. jLui-Ia A.Aji!Lui_^ A_^ 3_9-^ ! (J_s3^} II 

4 Li54 ' 


ac < 0 ‘ (j>=>^' V < 0 f'- 

\ g —► 

Jj\ UcVI (j;}-*4 LA.kl |jj J ^^j*sa\I a g A-UI^LlA 1 P^ ^ 

djLjl^l (^jLlaJ J (3^ dlLa^ jLlaII 3j-^ (__>jjLaa 1I (_J^ V — f(t) (js cJ:^® (j 

. a = 21° ‘ sina = 0.36 (-^ 

.d = Si + S 2 = 3.5m(^ 

_ f ejS 4 R (JaLall 0ji 4 P (Ja^l ; aJI! 1]| A-i^jLiJl jill ^1 ^3) -2 

.. . f 

3 j£j 4 jajaioLA jLaiA]| 3 I 3 j£ j 4 p jLaL]| A^ 3 ^ liUi] 4 dul jjg 4 a‘m‘f‘ a = -g slntt -- (‘-4 

m 

pi Li 5 4 J o^^jillA A-aJiLuiA (S) '" ‘’'5 AJUaC. A^^)^ 

a = - 5.3 m/s^ (-^ 




. 4^Uj 49^ c c <UM.>aii : wybUI - - UU>d (9^ 
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(03 2 - 


jJI 35 r ujj^ : — 2008 ) iiJD_Cfcijft=yj 


I J 

(_JjLa jILulaI AB Ja^ (3^_5 (3^3^ A 'Oakill (Jja t (S} <s *^3^ 

. (AB = L) . a = 30° 3jj' j 

4 B ‘ A o^)Jaa (■ j (O) B 'Oakill UjoiIaa AB 3“■^3 

_ (^2-3^^^) (_5jIijaiA]| (2 4 B J ^jaLui]| ^jUjoia]! (JAjJa Q ‘ C 



.r = 2m‘ L = 5m ‘ g = 10 m/s2 ‘ m = 0.2 kg (S) ^ 

' ^t_Auta.l jaJ cx ‘ g ‘ L kl^Aj B aJoIIIIj 0 JJ^)-a Aic. ^3) kc.^yui 6Jjk^ “1 

(2 ^Jaklll (S) ~ ‘ ‘'7- A£.^^jaill ^Isuoi .i.1^ _2 




. 4^Uj i c |9^ : wrifailJI - UId - (9^ 











































































2015/04/20 : - (9) S - <ii‘^iil‘^i< 


jUjolaII (^S) 1 *jW^ cx ‘ g ‘ m ^Vaj a^jI -3 

1 ^ 5 c_Aui^l , (JjLa]| 

C_ Uti-si _ Vj = 7.3V m/S I AJakilLj ^ 3 ) ^)-aJ _ (BC) jLuiaII (_jx ^JaSj j_jiaiki J (S-' 

J AJakill Aic. ^3) (^gJc- (_3:l^)lall 1 gooAki 

. (BC) jl-^' J'^'^ C 4ja^l (3) Jj^j Ajc. -4 

4 ji^ (t = 0) Ia^ _ ^3) jLoia] y = f(x) ^aIslaII (Cx,Cy ) ^ A^jI (i 

(3 <Jaki]| ojAlJL.a 

CIVI ^Luibl LjAui^l _ ]y[ <iOakill C ‘ B A 5 (S) ^ ‘'J 

; '■* * 

. Vg =-\l2g AB sina = 7.07 m/s (1 
t (_bLi]| j a (ox) ^ a t (2 

V(- = Vg = 7.07 m/s ^ 

R = m(—+ g) = 7.43N (‘t' ‘ R = m g cosa = 1.72 N ('-3 
R 


CM — X]y[ — 


2 Vg^cosa^ .tana 


= 4.3 m (m ‘ y = - 


2vo^ cosa^ 


x^ + tana x (' -4 


j^l ^_Jc. 22 r j^ cb^Q (?■ — 2008 ); (2) 4 >j^o:ill 


3 ^^) ^La 0 ^ (jl ( 3 ^Jal dlj£ 4 _iIa 2| __ " 1690 4Aui 3 ''?~JJ^ jblsbl dll^^Aa (j-o A^j^Lo 1 ^ 

(j^kOj ( o_j3 3 ^ ‘■‘‘ '“'jj ( (__)jiJ^l.j 1 ''. 3 ' U^ 3 ‘ Ac-^^joJl Ia^^ l ^sl A n5 ^JjLui 

i A.a 1 c- 3 ^ ^ ^^ ^ 4.£.^)jalJ (Al^^^ILa IaI 4j| ^ J 1 ^ J , 4.£.^)jal]| t ^ ' l liI n5 3 I Ljajl 

" ,,,, LgJ ^‘‘'4^ La i _g* ^ ^ J ^jLuii ^Lall 3 >^ oALo 4_La^ 

! b ‘ -3 ' ‘ _j-all o_j3 3 3^^_9A kjb' ” 1 

f = kv..".(1) 

f = k’v^ .(2) 

31 ^jkO 3 L 1 jIj k’ ‘ k ‘ iAl^)^JLall klUac. 3 ^^ y i iA 11 £ 1 ^VI 0 j 3 f ; Lli^ 

(_]£ 3 c. ^.^'41 3 )^ C-AujLLoII ^^tc, (_J^ 

A J. 

4^^^ 3 ( ujb" A -V. ^ _2 

^3^ 3J 3j'5 "^^ojoj ( f.\ Li'g. l 4 ^3b 
4 W Lir- 3^^)^ 4c.^)jaj 3 a^ Lil g‘4l 3^ A 1 -V 1 n 

(t-3^2ki]|) A 'n» ^ <Vli<a3 ^‘‘'' Li-v 1 t ^ 

Aj.3.a5c.I J ‘ 33_b^^ *• (^ 

klAlsLAll ( ( f = k V ) ^^iLbU Ig-ic. ^>A*-all 

; aJVAj 4j3b^^ «A 4. >«1 g5\l 

f.1 _jg-U aJj^JI (Pq) - 

Aj 3b^ Aj.n-v^\l A L*s\l _ 

, kjA L< (m) - 



giijli (jiilijii: ^U«iii!l 


. uiH k kiiilMiaUj c |a^ : wybUI - UIa - UU>d (9^ 









































I 3 |: 


2015/04/20 : - (9) i JajS - ii i^iil^i t 


L-boiUlill dljlj - 


dv 


B j A ‘—'4^ -+ B V = A ; (j£-aj ‘LiL4alij]| ^jl 

^jc. (Jjill (j^-oJ liLa , (Vm) 1 ^cHjlail j ^v) JJ^ C5^ bLaJC-l 

? 1^ 4j4jl_IaC. 

. B J A (j 

^<q5*j,i<q\I JaiJlj (JILhaII ^ 1*\ 1<a\l ^ B J A (_^j Y = f(t) ^ (_^l_ui]| i_yi^ CS^ (3 

^ j^\ 4jjJa^)i]| 

. p = 4.1 kg.m'^ ‘ po = 1.3 kg.m'^‘ g = 9.81 m.s'^: 

; 4ij»*”^n '■* * 

" kc.^)jai]| ^ ^^‘'1 *'55 iill£l^‘^| 0jS " ; (jaljJ f = k V ■ (1 

4 " Ac. JjaJl ^ t- _ ' ‘ ‘<1 *'55 0 jS " ; ;J.iajJl (_33I jJ f = k V^ ■ 

k Po dv k Pn f 

B = -. A = g(l-!^) . —+ -v = g(l-!^) 0-2 

m p dt m p 

; 4c.^)jai]| AjuaSl-La 

Vfji — 2.5 m/s ^14 (j^ cs^j 4c.^)jai]| Iaasu j 4.0j.i».o 4c.^)jai]| (j_ 9 ^ t = 0 4 - 

; (_J^I^).o dl^lj (j^.oJ 4jkllJaC. j£^).o A Jkul\lj - 

: f t = 0 ^ t = 0.2 s) JjV' 

(jl ^ 'mj IaA 4 V = Olt ! (j-0 'dl.^lsikO (jc. UJ^ V = f(t) Ai^^).oll 

4.£.^l_uiLa o^^AxHa AkOjiHuLO 42^^).o]| 0^ 42 

: ( t = 0.2 s ^ t = 1.2 s) ^>d' 

4_L^^)a]| oaa (_g_a 4_j(jl (Jj^l (j-^-oj J Wi.Q Ja_k (j-c. V = f(t) 4 _L^^).o1I oaa (_5_a 

^IJajjl (jj2 (j.0 4£.^1 _ulLo 

: (t > 1.2 s) ^ 

<^aiaILLQ AkOjilLuio 0^ 42_jil-2l 4.^^)^ (jl (J j 42jIj 4j2^ A^^yji 42_jil-2l ^^4 

: B jAJ^-^ 
. B = 2.68 ‘ A = 6.70 

(J_^l (j..o *^1 ^ sjS'^ll (jl-^l ^.kO (j-lJaAo (jjAj (4aijJl 4-jl kj.1^ jVI 4jkJo^)ill (_J^I QA ^ _jja)^)>Jl (jl^l (jl ^3 

4 4c.^)jaiJl (j..o (Jl 'N.oll 1^ ^jVI 4_jj2a^)i]| (jl (^glc- (j2J Lo .0 4 ^Q < V < 1 m/s) 4c.^)jaii] a^ja k.oll ^»^l 

. V > 1 m/s “5^ UJ^ C.5^^ (Jl-i-o]| 1^ ^ (jlaJajj V (j^l^l j)l 2 I -Vu2aji]| Jikj IA 2 *J j 


j^l 38 r J^ ( 42l^ljj - 2011 ) • (^) (‘i 


4_Lo^ 6^)^ j (_5lc. ^).aJ JaUalLaVI J 4J2^I (Ja^ aJojoiI ^ 4 Jfl2 = 600 g 42ti£ (^ 2 } ^^ ' ‘ ‘’?~ 

lsj^ ^j^j 4^ . oc = 30° ^j' jj (3^Vl (J-t C5-^ j^ mi = 800 g (Si) ‘ ^Jj^ll 

4j^A^ 4£.^)jaij (A*2 j V J 42jIj Ig22j2 f ^l£2^l 
^_k2a ^ja l_>j£ 4 AB = X 4iLui..a ^JailS 4 4_2l.21j| 4.C.^i_u) (j _52 A 4_]akjll U-^ kjjaJi (jlkjj t = 0 S 4_kas2]| ^ 

^ 4 Wa'4l (Jj.^1 ^^il] |,^A.a£ .1^12 , ^4 '-l1^2o]|) 


giijli (Alijii: ^U«iii!l 


. 4^Uj 49^ c c |9^ : wrifailJI - UId - (9^ 
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• (S 2 ) J (Si) L>* C5^ ojJj-all ji]| 4_ilc. j t ^4-Ll^2a]|^ ”1 

. (S 2 ) J (Si) C5^ UJJ4^ ujj^' (i44^ -2 


d^x (m 2 - mjSina) 
dt" " 


f 


m^ + m 2 


g- 


mj + m 2 


I ^^\jdlj X 4dk^lai] jli >il a5\l (jl -I 


(Si) ' ‘ A*_ida ^clmja)l -LJ 

A^djJaliHll aI^Lx^oI] A^I.^Vi ^ 

A^^^ Ajtjda A Ij ^^l_ij ^ ''-V ’'.a (__5-lc. 1 '4. ^ oA£. AajLuiJl x —^ «A a\5A ^ cJ-^^ cIh® “3 

. (Si) 





(_Jlc. ? AajLuJl Aj^^Jai]! AjoiI^^I (3^ ^ (3) J (2) ‘ (1) dlljl^l (j^ - I 

3. ^ 4 <q3 Cy^ L-Lol^l -L^ 

g — 9.80 m.s ^■ T j f ‘4ll£i^VI sj3 (j^ ^5nj.ul — ^ 

; 4i|*^‘*^o '■* 

: Lg (1 



d^x 


(m 2 - m^ sina) 


dt mi + m 2 


g- 


m^ +m2 


(i-2 


T. 


w P. 


; a£^)^I Arj^ - 

( 3 2 (jxajoi^l f^jA (_J£ A^^)^ ^jLuij (JIai AajLuJl 

^ jLujj (ji (_5-lc- 1 g 31*55 J §2 

( (Si) 34'^ _j\jjiA 3^ 3j^ j ‘ ^-5^3 a£^)^I 

(S 2 ) 


J Ui 54 \ A-ajiLuKj 1 a£^^ 3^ 


ili .a-ii 


IXJLA 


gtIjU ^UjiA : ^Uttliisi 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 
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2015/04/20 : - (9) j JajA - ii ii‘^iiil‘^ii t <da» 


(m 2 - m^ sina) f 

-g-- 

+ m2 m^ + m 2 

k X = k t-: Cy^ X (jc. AiLuJl 4_uj|^^l (J_pa (I -3 

(_gJc. 1^ j 1; <A Ui^Wl ^^)-a ^ t ^ ^<1 ‘45 X 4jj^la]| (jl liUi (j^ ^tliluij t t A nil lIijIj jA 


)r (- 



. (l)u4J' 
. a = 1 m/s^ ( 4 ^ 

f = (nil - nil sina) g - (mi + m 2 ) a = 0.56 N : c!ll£ia.VI sja ^ (^ 
T 2 = m 2 (g-a) = 5.28 N j| - mi g sina - f+ T = mia = 5.28 N : T ^ 


^_Jc. 37 r JaJI) ( ciil^Uj - 2011 ); (4) 4 >j|ojJI 



4 ni = 20 kg 4iili£ la 4 ^ (J-alc. 

^ k-v \ 4 ^ 4 1 ''J» -a 1.1^ 2) 4 . 5 ^^ ^ jAui-a 

jLui^ LS"^ (jjAik^aJl klUaC. (j 4 ^ k-v 111 l^ljjc.| 

4^ji' JjJajll . (0,i) JJ^' t3^ J ‘ tl 4_k:s2]| ^»jaluuj 
(jj-iiAA]| 4 (j kJUaxll v(t) J x(t) 42j.^la]| 

SJ jA]| ^liaj]| CIiIa^j ^A£ILuiJ _ ( 3 -(_j£ 2 ki]|^ 
^,. Wi.q\I j x(t) Aj—k^lii] (J-AA-all ^l_^l ^ Wl.a\l 4 _ 5 — Ic. 4_aj_3tJ -i - 1 

v(t) (Jla-all 

? AjAjC- (JjAii.^ai] IaLo _ 4 .aja AA^ -LJ 

_ Q AJaiii] aG(t) ^ jljjliil ^j\ -2 

a£^)^I (jjAik^l 4 _ 5 ki jaII (J1« - I -3 

A_^jl 4 (jjAlk^aJl 4_llJaC. CT^ clP-LJ 

4_llc. iAll£li^VI 0 oAj 2 

4 ((3 ^ i ^ -V ^\l 4 _ 5 -lc. A f-^iLi \\ A 4 . >»1 a5\l aJaIxaII 4_jIa£I -I -4 

x(t) 4 . 4 ^ 3 ^^ klAlx^ll ^cilLujI J 

4jjAlj.^aJl A W 2f-- 3£^>a ' ^ * ^aj ^LuiaII 1j4 jj ^clILuil -L^ 


t — 0 ^ k-v 111 Aic. A 'n» ^ (jjAlk^al] (jl LaJ (1-1 

: u^) (1) u4^' (2) u4^' 

. X ^k^lail ^ (1) ‘ V ^>21 <— (2) jUJl 

f = - m a = 44.4 N (m- 3 ‘ ^jVI jj^ c/J'jj (->3" ^* ' ^ ^j4^ uj^ (2 ‘ ti = 2.25 s (m 

2 dV f ; 

. x = -l.llt^ + 5t ‘ — = -— ('-4 

dt m 

d = Ax = xi - Xo = 5.6 m : ( x(t) (1) u42' c>) : ( 4 ^ 

** I 

d = S = = 5.6 m : (v(t) (2) u42' c>): 2-^j^ 


giljli (Jiilijj : ^U«lii!l 


4^Uj 49^ c c |9^ : wriMlI - 4^^1 a UIa - (9^ 







































































































I 6 |: 40^1 
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(^40 r j^ ujj^ : - 2013 ); (5) 


‘"'ij ‘'^'‘41 o2A t _ iU5ll 2 ‘" 'b ^^“41 ^ U. .,Lj. 

j; '--‘'41 IAjSjj ‘ Jajj^l (j-^aAJ ^_^c- ‘ _ 41-»-m 

d ^ > ^Tjg- ^ (X = 10 *^Sub^ ijp^ Hd ij\B ^ ^11' ^11 ‘ ■' ^ 

.rn = 170kg Ct ‘GlUac. t jKi^ ^^‘■'■^; ^ ^4—f_K24i^ 

.g =10m/^ 

B SUa-,U gA jXj tj = 5s :4Jiai]l i VA=10m/s :'^jj^ t = 0 s :4ikaJ]l ^ A ^JaailL (6) 2U->H j-<u -1 

’ij’l)^^ “^JV Jj <1 a^I 4jUa& b%>^ Atjxj) Cj^jiij ^5“(jSjiijt) ’Vg 5.c_;.uJIj 

v(Tn/s) 

aY 



u 


•{^Sj 4jllaC. ^Luij ^’'7i..'l ^ i 4jtji ~l L?^ IjUsoC-I 

^ ^ Q ^ ^ L II ^ Wp* 

\j^l_j«4j (jljiijlj . f = BOON *b **''''•' »j3j sj^ BC ■*2 

.BCjd^ 

,AB ^^LuuJI ^ a.lXii l**'*'^' 

,p 4 liViH inl l&jjlstjj Vc= 25n]/s C 4Jaijjl lU^ ~3 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wyfaUI - UId - UU>d (9^ 
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** 11 lir-. ^LjJ ^ i J.la. ~1 !jjl^l L?^ IjLadC-l 

• AB ^jJaiAll AiluwJI t-AuAl 

jjljjjlj . f = SOON s_jsl BC 2 

.^CjLaaU 

,AB ^^Luull ^ (_>^ Sj.uj 1^“'' 

,P AjaajJl LLnl UbjjlstJj Vc = ZSui/s :4£jjuiJ C ^5) <1*^1 J-^-aj ~3 

^JjUtA ^ ^CXfCy^ jiixAit “U-A^i A11 Ur- i'G.AjSU 1,1^ y-li-aH •* 1^--1 jlii&lj 


.U^ljolA 

. BC = 56,3Ill j id = 40111 Lak- tiilLU-) jjj ? V (joiaJl 


y = 


-g 


2 Vo^.cosa^ 


X tana.x 


; 4ij»*”^ft dij^T 

t — 2 m/s^ ‘ ^UaijU Ac-^LulLo A-ajaluia 4 j«_1^ (^ ” 1 

(' -3 ‘ F = m(a + g.sina) + f = 1135.2N (2 ‘ AB = 75 m (m 

. (jAiiJI jli^ ^1 jA\ ij'A 4 MP = 47 m < d 


jJI 36 r ujj^ : — 2008 ); (6) 4 >j|ojJI 


*-iJ^ 



v{km,h'^) 

50 

80 

90 

100 

110 

A il-^*Lxj’yi ^LjIA 

4i{m) 

14 

22 

25 

28 

31 

^ SaJ a^\jA\ ^UaJI 

rfj(m) 

14 

35 

45 

55 

67 


Saa ij!>^ (^i) AjljioJl (j^ ^ iT J ^ 1. .1*1 ajLiui 1 LflAc 

»jlj*,a^l .[ ;_ 3 j'bAji •;>*'uut {^1 ) {3^t-ul3l i^.i-rt.J 4jl ,J^ ( ^1 ) 

^-'<1. ■ aSi ^ j^ ^^Luuj i^jijoU AiliwM ^j. A. ... i j »^uS!l »ii4 (^ 2 } 4 ^^ (^'') 

.a jLijaill ^jic. 4^] ja^ jS^ V AjIa C - frljui . D =d^ ■f-c/'i ; k£f| J 

J 1 .ja'i .,1 .> i;.;^ ^ojl^ ) C 

.LajAu S jF.t. jl ^^c-l ^ i*]i ^ jrt-^ _>uju i Tj '>' 1 1 '^3 '-1 

?a_^UaaII ^'idaC 

li Ln ♦—liwi^aill ^ ', lka%i JjAbdl vliLal^ J 1 b'jLal /wJ 

, J j c/j _1 2!^ r^ aAvi^ 4 .aJ > J .a v I j —i 




. 4^Uj i c |9^ : wriMlI - UId - (9^ 
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. ' 1 j'il'l Uf- ^ V- ;3f^ ^-^e- a ■“ AjlftCi i_I^^ ~ vl~^^ /'“2 

J ^ j ‘^ 1 < A ajLjjJl ^V- ^ *3^) 

'• "2 J Ajjlj d4^!j 

(4 

^jxj 4 a ji sjiU^Jl ^JUaC j^_>* V I-r^ 

.^Uall Jjjln--: ch_ 3 V ' 

.V ‘ =^(< 1 ^ 2 ) f^J *3^’^] Jj4aJ\ J-«^J /—r 

. Fy . ^-4^ Jljjlull * J^LL-iL 11 


j^l 29 r j^ ujj^ : ii2}_CfcijftjlJ 


. lSj^ j^Uj jj (S) j^l j (T) lP=j*^' ^ j-5^ tj' " 

R ^)iaa]| (■ dlli (_pa^VI (J_JA jIA<j ^^^Lilaj^VI ^)-aill cJ^2jj - 

^ <qs\I ^ \c. (_pa^VI L-^ ^3^ 0 j_a (J_l<j J j ^ <as\l 3l£—ui ^a—ui^l - 

^_^l_llaj^yi 

M .... . ....... 

. g = G —^ ! ^^IsiJl-J ^.IjJaall AJalj L^iLaJllI ^3o»j -2 

G = 6.67 . 10"^^ N.mVKg^ -^ j^LJI j ^l*JI tiulj ; G ‘ lP=M : 

. L>" M ^Jaiill .AaJ ; J* 

J* J (_p3^VI ‘_Lk^aj J ^Jajoj ^_5Jc. LjiLa^l (Jaa ^ gg g SjL^ 

^jLuiJ (jc. J 1 j\j\\c. ^^^Lilajk^VI ^)Akll (^gJc- (jjj^ (3^^ ”3 

. r ‘ R ‘ go yUaC. 

iAI^^-aLa]! ^a>l ’'Ui . ^ .adll A W Uir- A^ ^yui ^Ist—A ^ Ja.£.| . ojIa^ CS'^C- _J A£.^^_u) y (_j^^ “S-' 

. t J* t gg ; ^VAj AjAjuj (jc. . kLajalliA ^^1.^ AS^^^SlA 

. go ‘ R ‘ r ‘ 71 ^VAj T (^UJax^VI JAill jjA (jc. -_^ 

1670 4-i-uj jl-^ jlA ^Uaiuil. T = 21] , 7h , 43 min j^' jj4 j' j r = 60 R u' aIa i_aj^ -4 
(_JaI (jA 4 aAL1]| 0 ^ (jj(jlAjoil (_Ja*ILu)I 1 686 4jjaj J 6370 Km ^jIauaII j 4..®:J3 AjAaj (jA kLljlLa 

(jj(jl_a_uj| i-_a^)Ja (jA oAAaaII gg Aa^ AajI ^ f t 'X' ^'^Aj y (jc. c gg 4 .a^ AjAaj 

. G = 6.670.10'^^ Nm^/Kg^ C5-^ J^' u'''3 =luiIjj G 1798 ^ (jijA:al£ (_^li -5 

. R = 6370 Km ‘ go = 9.81 m/s^ : ‘.^jUIuiaII ^IaaI^U Ji\ ^ 


l—LolAl 


R^ 


^G - g - go 2 
r 


0-3 ‘ g = go 


R^ 


(2 


V = 


igoR^ 


I oAjui]| (. 4.gA ; A 2- t (_^^Ia]| jLuiaI] ^ ttil aa ; (XaIaJI 


M = 


gpR^ 

G 


x24 


= 5.97.10"" kg (5 ‘ go = 


471^ r^ 2 

^^ = 9.74m/s^ (4 ‘ T = , 

T2 r2 ^ 


471^3 


gpR^ 


giljli (Jiiltjit : ilU«lii!l 


. (j^U^ uiH ‘ liiilMiaUj c <UM.>aii : wybUI - - UU>d (9^ 
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jJI 30 r j^ ujj^ : JaJI); (8) 

D t (3! t B a ^ ‘ ^(j-o Ls^Uajl i jfi =10 kg ®^h-^ (^} {'"" y '^^pA 

: ‘•^P' (JlkiJI) jaUi jLmj^ ^ ^ ^^\ 

. oc ^j'A? (BC) (_5jiuiA]| ^jc. 4 (JjLj (AB) • 
. R = 8.75 m jki3 4_a^ j o *jj'-^ ^j (CD) • 

^ _ 4_ij|.ilj| A£.^yui (jj.^ A (_J-a (S) 


' s ' 

- I - 

; (j£jJill (j-a Ac. jLuii J ‘ f ‘41155'sl a jS ^1 (AB) jChaII (J_jJa (.5^ (S) - 1 

a = 0.5 g - 2 (m.s‘^) 

B A _J-ail (_J-a ^Jlaljl (iljjl ^3) (.5^ ^ji]| (Jla -I 

. f ‘ a t> C5^ ‘ Cy -4^ 

. Vd = 15 m.s'^ ^ D j^' C5^) (S) ck^ : (CD) j (BC) uJjC^I cU^ -2 

.D jC (j^ liil^ J C J B ijy ^ B J A ijy ^jaUall 4iL.^a^l (Jla 4 (S) 4 l.a'^ll ^IaaC-Lj -i 

kJUaC. ^yui ^5.nja (j^ D J C UP-^_j-a]| (j^ + ^uoi^) aIa^I 4.3Ua]| Jali^l Ia^ -LJ 

AjU a^'ll A ’'^1^11 ^Uall ^ _ '1 ‘ ^ 1» '5^'" C (3^ jLall jILuia]| ' . C Aic- (S) 

. D (S) -3 

4_LajVl IA-^ ^I—j/aC-Lj 4 z(t) ‘ V(t) (j^>^C«.All 4. _ ^ 551 J 4 D ^ j.Jo _j-all (S) ojAl_3L.a A_*J ^3) 4 (JjjAI -I 

D (S) ' ‘ ‘’?~ o^Al»..a ^ k-v 1 
. D 4^) (S) ■^J*4 LP j^' C> -‘t' 

; 4ij»*”^n diJ^T 

f=2m = 20N ‘ a = 30° ( 4^-1 

I ^^Uall Aiu-a^l -2 





. 4^Uj i c |9^ : wriMJI - UId - (9^ 
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1 2 

z = --gt + v^t ‘ Vb = 


. V(- = ^ Vq + 2gR = 20 m/s 

- gt + Vd ‘ o^)J3L!La 4.<ajalui<j 4 .— 3, = - g (^1 -3 

2vd 


• - 


= 35 ( 4 ^ 


i_Jc. 34 r ujj^ : ; (9) 


jLol^ j b Vq 4x.^)jai_j A (j^ m = 5 kg 4 5\5*s ^3) ^->* 11 -^ cJ-^^ 

4_1jIj 0 j p 4_jkal 0 ^LuiaII 1^ (J jls i„s^ ■^4. ' 4 AB LLi^ 

O^^-IaS I _ a ^ ^ jl_ui^ I _ a 4 ‘ ^ J t = 6 S *A Ui-vWl V- p ^ L >« Ajc. j 4 f = 20 N ' "‘‘ 

. (J£2i]|)R = 2.1 m 



y 

4 



C1iI^)-Aj (JkkiJI ^ tJo(jL^I (JAaJ 

(jj_J 4 fj A _C.^jJaLall Ail_ui_ aII 4_I'^Aj A£.^)jai_!l 

. M J A j^' 

4_3j_1^ ‘ lP 4_5-jL^I (34^^ -2 

. AB c> (S) 

d kl^Aj v^ (jC- ^^Isdl A^ji -3 

; A^jl 4 (jjJijLuJl (j^^ilsdl kjjlLaJ -4 

A (^} ^ Uia'4l p i Li-v 11 A£.^)jai 4 Vq 4.-a-}5 • 

0oAjuu P 4.a^ • 

A—ic. Yq ^C. jjoi—ll 4_A^ ■^—‘ ”1” 4 . 1,1 4_La^I _Ic- 4_3lJall Jal_i^l IA_^ j^^—uJalL -5 

. C 

. g = 10 m/s^! ^ J . 4jiraMi 4 AaI^I 4^lJa]| ^ _ '1 ^ ^ 1»'53'° AB 4.5^'/^ ls- jy" *' 
. d = 0 J^' t> v^ ^aJ B = 40 ‘ jA A = 10 ‘ v^ = Ad + B(l 


giijli (Alijii: ^U«iii!l 


4^Uj uiH c c |a^ : wybUI - <UJId - UU>d (9^ 
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. Vb = 10 m/s 


pi 4 j <Laji!Lui<a 


F-f 


a = 


(2 


F = 


Am + 2f 2 2(F-f)^ 2 


m 

d + Vq^ (3 
yQ=^J Vg^ - 4g.R = 4 m/s (5 


= 4.5 N (4 ‘ V = 


m 


jJI i_Jc. 41 r ujj^ : ?■ - 2003 ; (10) /Miojll 


(oUJi J£2i]| jJ^i) ABCN C 5 ^ ‘ m = 0.1 kg UJaij ojl^l (S) ^2^ (3^ 



--JN 


. AB = 10 m “djla (B) iy^ j'^' ^ jl^idl t>a " h " j' C 5 ^ (A) ^ ‘ j.iaJuj AB • 

. 22.75 m 3 j> BC • 

J£ ^ ‘ R = 3 m ^ jki3 c j (o) U ojjb CN • 

g = 10 m/s^ : . jbu^l QA p c5ja 

C5>3iJ^j4j‘VB = 10 m/s ^ (B) csd) ^ J^ UJ-^ (A) kJaidI ^ (S) (jlkil - 1 

bll£2^VI 

piL'-pII Aio Ja^ -I 

S (B) J! (A) Aic. (^S) ' ‘ ‘’2’ “dlJaC. 4jtAija La -LJ 

A^j (jl 0^ ^^Luii C-Aui^l —^ 

ALjIj I^Ajuo 0j3 .iJ (BC) C5^ (S) -2 

? ^Luidl IaA (j-o (_5-lc- (S) Cr^ 4qj}a.a\l ^jail -I 

Vc = 3 m/s 1 ^ (C) C 5 ^ Lulc. bl iill£ia.yi Sja SaLj C_ Uu-^i -LJ 

. NoE = (3 (M) bki/JI ^ jjIaII jLuidl (S) -3 

.r ‘ g ‘ P kl'^Aj ]y[ A }aV'\l pjij.i-^\l Ac-jjai A^ji -i 

P ^jl^l -4-' 

; ddij^T 

2 


Vu 

a = 5 m/s (-^ ‘ ^LkijL s^jaJI 4^*^ <— a = g.sina ‘ h =-= 5 m (' -1 

2g 


‘ Vm=Vvc +2gr(l-sinP) ('-3 ‘ f = 


m(Vb^-Vc^) 

2BC 


= 0.2N (4^-2 




uia c c |9^ : wrifaiiJI - UId - (9^ 
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. P = 50° 


sinp = 


Vc + 2gr 
3gr 


= 0.77 


jJI 43 r J^JQ ; ( 11 ) 


t JaLJalLaVI J [_] -n -Oajojl ^ AiLt^a J^l = 100 g ' AjJaSj Ia^^jUjU L>* (j_j£.lL 

Ac.^)jai_J ^Aj ^ 4 (X = 60° ^)alui-a]| 4_jjljJ ^ tJoj (j-C- j-lll ‘ I = 0.5 m 

. (J^') (OMo) Ls^ l5 iJ j3'^' l5J -^ 1 ^' j^ ^laU vi = 2 m/s 



^j' (M 2 ) ‘ (Ml) (j4*-^ 

: P = 30° t> 


■ I I 

11<;5^ 'A 


a t_Aut^i ^ aJI/III Lg-ic. ^)j»j M^2 

^ 2g^(cosp -cosa) 


V2 




V2 = VM + 


T P 


’2 6 


(M^o) cj5^^ Aja^ Vq Ac.^)jal t-Aul^l -3 
;__pajS/l (^g-lc. Wsttn J 1 (J_i.^l jj 3 ^JakL (M^q) (Jj^^ AJaaill -4 

((J£jal]|^ (D) 'Oakill Aic. 

4 y (t) ‘ X (t) ^j^aLsLA]! l_lj£I j (Ox, Oy ) j2*-a]| ^Uakjl asj AjoaL -I 

]VIq Aic. jA II ^Uakjl AJaaJ ALo^yi Ia^ ‘ y (x) jLuiaII AlAL3L.a ^ 

. MoC = 1.25 m u' ^ (CD) 4^' -4^ 
g = 10 m/s^ ‘ cos30° = 0.86 : 


giijli (jiilijii: ^U«iii!l 


. io^Uj i C : wybUI - UId - UU>d (9^ 































I 13 |: 


2015/04/20 : - (9) S <da» 


; ddij^T 

T = m.g.cosP + 5^ =2.4N (2 . ''2 = V+ 2ge ( cosp - cosa) = 2.76 m/s ^ ^ 
V 2 = ^+ 2gi (1 -cos60°) = 3m/s ^ V 2 = 7vi^^i^2gZ(cosP^^co^ 

<<aJajia 4.xJiLuKj ^ -a _ _4 

J U,54 \ 6^^a3l1a A.AjaILuKj A^^^ (oy} -J-^^ C5^ ‘ -a - 

CD = 1.5 m (4^ ‘ y = ^^gt^ ‘ y = igt^ ‘ x = Vot ‘ Vy(t) = g.t ‘ Vx(t) = Vq 

2vo 2 

45 r j^ oij^ '. J^'l; (12) 

ox ^-0 CK, l^.c.lj«_ui Vq Xc.^yuLi i (j AjlUac- 5^^)^ J m Alli^ ( t^ ^->>>1-^ i—siij 

AjLal.2 J f .\^jlLa (j-a (j£ (J-a^ _ ^ 1-(J^J.'till^ CT^ 

0^5^^ aJVaj Aij.ii]| A.c.^)jai A.x^ will^ 



. oy ‘ ox ojjj^' C 5 ^ (S) ^j-^' ‘ iyj^ -1 

: u4^' lj^ -2 

Vq -I 

. OX jj^' Vq ^ ^'-*-^ ^Vqx C5^W3 

oy Vq A£.^)jai]| ^Isijai A^^^ Voy 4-a^ j ^S) t—sis Q^ AjjI^I (j-a (J£ A.>j^ ^5 Tun I -3 

. (0 < Vq < 1.88 s) Vy(t) ‘ Vx(t) 014^^' -4 

h *J OM 4_ja3VI AiLuiAll (j^LuJI u! (_ya ^5 TiliI _3 

. sin70° = 0.94 ‘ cos70° = 0.34 : 

; dij^T 

<>Jaii.a A-ajSlLuia A^^)^ A.^^^ 1^9 ^ -a - 1 

pi U,5 4 J o^^jilLa A.xJiLuia A.^^)^ (^y} LS^ ^ -« - 

Voy = Vq sina = 9.4 m/s . a = 37° (3 ‘ vqx = 10 m/s ‘ vq = 10 m/s (' -2 




. uiii C c |9^ : wrifailJI - UId - (9^ 










































I 14 |: 40^1 


2015/04/20 : - (9) j <da» jjtaa 

: ¥ 3, (1) ‘ Vv(t) (4 



h = 4.42 m ‘ OM = 6.40 m (5 


(^i_Jc. 44 r ; (13) 


(_p3^VI ^Ja-uj (j-c- 4_]aaj f^j-A 1; = 0 ^5 jYl ' (_>^ t ]y[ Cy^ 

LJ^jjoiLa A Uu'l\lj t V = 2 IH.S ^ 4£.^)jaiJ ^.^JalLLa ‘LojSILukj ^jA j Jjq =1,3 Ill 

. g — 10 ni.S ^ J 4 \<ag .a <1.1 jlLa jIaaC-Lj j AaLsilLa ^ O , i , j) ^ “^a]! 




AjcnJa , (jj(_^^AiaAJ -1 

Yq AajIAajVI ^1» til . ^-N. (j^ -2 

y = f(x) ^LuiaII ^aIala ^caaLuiI jaJ Aaaa^I CaVaIalaII A^jI -3 

(_gJl (J J Ip A^ji (_Jjl.La]| Vy(t) IaIaAC-I -4 

. P CJ^ 

(jl (j^ 4 4_1 a^I (_ 52 c. 4_3lJa]| JaLi^l IA_^ (_2.AAiaAJ -5 

; ojl.A*Jl.J ^^^Ja*A (_p3jVI ^Jajoi] jj^j Ale. A£.^)jal 0^1^ 

+ 2g.ho 


Vtj = A V 


4_1aI^I 4_3lJa]| ^, '1 ^^ 1 P U-^ (,5-^'^^ lS _5^ 


a]| ^)_JA*A - 


giijli (jiilijii : ^U«iii!l 


. (j^U^ uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 













































I 15 |: 


2015/04/20 : - (9) S <da» 


; ddij^ T 

4 <iLajaILuKj 4^^)^ ‘ -a - (^1 

o^)jiL!La 4.-aJiLuKj 4^^)^ (^Y} -J-^^ C5^ ^ ‘'-a _ 

Vq = 2 m/s 4c.^)jaj ; <iLjla]| ( ■'^-?' ! 4g>11 t oj^l ^Jakj (2. 

S 2 ^2 

y = -—^x +ho ‘ y = --gt +ho ‘ x = Vo(t) ‘ Vy = - gt ‘ v^ = Vq (3 
2 vo 2 

• tp = ^j^ = 0.6 s (4 

j^l 46 r j^ ujj^ : ; (14) 4 >j|oj1I 

‘ a = 30° ^j' jj ti-aVI JjLi ^J jlai^ JjAj mi = 1.1 kg (Si) <JJy 

Ia (_J j aIa^ 3^^ C5^ -J^ ^ aJj^I 2*"^ •" j !•»' j piLi-v 11 1^ 

AjsI _L^al 2 J ^_4j JYI 2 4_!ll2£ ^2 ^^^ '‘■^' '^.' 4.11 i _S^)_]all , 1-^11 ^5->.l 

; (JjlLall (J^jaill \^e£i m '7- 



(_J_k^ljj J m 4_]li^l oAA ^ •2-*^5 4 a\-v\l (^ 2 ) Ajc- j ( A_ij|.ilj| 4.c.^i_uj (jj.^ A_La^l t!l^)2ij 

(3®3^^ (Si) ^“'7-<iLiia^l]| (_Ja«j (jl^l . m 4Xa^l 





. uia c c |9^ : wrifaiiJI - UId - (9^ 





























I 16 |: 


2015/04/20 : - (9) ^ \S^ gfljc - 


! (J^ ^ji (jl^l (.5^ jLojc.'^Ij - ]^ 

(Sj) '" ‘’?~ A*_nJa • 

. (Si) ^jLu£j • 

(3^) ^ I (.5^^ ^ <K\I AiLuiAll • 

jjJa (_]£ (Si) ^jLuii] Aj 3^)^I SjUaJl ^jl (jjj^ -2 

jfi AjaLiJaVI aIj^I j (S 2 ) ' "‘’T* Cy^ aIj^ Aj^)Iii]| j AijLiJI AjoiI (__5-ic. ^Lojc-VI-j -3 

. g = 10 m/s^ : lJ^. 


di = 18 m ‘ ai = 1 m/s^ ‘ ^LkijU ^ jLAa a-ij£L^ ^jaJI <— i jjldl (1 
d 2 = 18 m t g^2 = - 1 m/S^ ‘ ^UaijLj AiJaLiLa AajSHukj •<— JJ 


m 2 g - mig.sma 
m^ + m 2 


jjjjJ=JI . ai = 


(m 2 + m) g - mig.sina 
m^ + m2 + m3 


I jj^' (2 


m2g-mig.sma-(mi+m2)g -mig.sina - mia2 ,, 

m =-= 0.33kgg ‘ m 2 =-= 0.4 kg (3 

ai-g a2-g 




. c c |9^ : > tfilllll - (9^ 




